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ABSTRACT

This project nmonitored the daily passage of chinook sal non (hcor hynchus
t shawyt scha and steel head trout Q nykiss snolts during the 1989 spring
outmgration at a nigrant trap on the Snake R ver and the O earwater R ver.

Chi nook sal non catch at the Snake R ver trap was rmuch higher in 1989 than
in either of the 1987 or 1988 drought years. The 1989 Snake R ver trap catch
was simlar to 1986. Effort was the sanme during the four years. Steel head
trout catch was greater than in any previous year.

Chi nook sal non and steel head trout catch at the dearwater Rver trap was
simlar to 1986, even though effort was greatly reduced in 1989 due to high
runof f during nost of the season. The 1989 dearwater R ver trap catch was
lower than in the two drought years (1987 and 1988) and was due to the mninal

nunber of days the trap was operated.

Fish tagged with Passive Interrogated Transponder (PIT) tags at the Snake
R ver trap were recovered at the three dans (Lower Ganite, Little (Goose, and
McNary) with PIT tag detection systens. CQumul ative recovery was 68.5% for
chi nook sal non, 82.5%for hatchery steel head trout, and 81.5%for wld steel head
trout.

Travel tine (days) and migration rate (kmd) through Lower Ganite
Reservoir for Pl T-tagged chinook sal mon and steel head trout, narked at the head
of the reservoir, was affected by discharge. Statistical analysis showed that
as discharge increased from 40 kcfs to 80 kcfs, chinook salnon travel tine
decreased three-fold and steel head trout travel time decreased two-fold.

Aut hor s:

Edw n W Buettner
Seni or Fi shery Research Biol ogi st

V. Lance Nel son
Seni or Fi shery Techni ci an



I NTRCDUCTI ON

The Pacific Northwest Hectric Power P anning and Conservation Act of 1980
(P.L. 96-501) directed the Northwest Power P anning Council (NWPPQ) to devel op
prograns to mtigate for fish and wildlife |losses on the Colunbia R ver system
resulting from hydroel ectric projects. Section 4(h) of the Act explicitly gives
the Bonneville Power Adnministration (BPA) the authority and responsibility to
use its resources to protect, mtigate, and enhance fish and wildlife to the
extent affected by the devel opment and operation of any hydroel ectric project
on the Colunbia River system”

Water storage and regul ation for hydroel ectric generation severely reduces
fl ows necessary for downstream snolt mgration. In response to the fishery
agencies' and Indian tribes' reconmendations for magration flows, the NWPPC
Col unbia River Basin Fish and WIdlife Program proposed a "Water Budget  for
augnmenting spring flows.

The NWPPC's Water Budget in the Colunbias Snake River tributary is
1.19 mllion acre-feet of stored water for use between April 15 and June 15 to
enhance the snolt mgration. This anmount has never been provided, and actual
wat er rmade avail able has been linmted. To provide information to the Fish
Passage Center (FPC on snolt novenent prior to arrival at the lower Snake R ver
reservoirs, the Idaho Departnent of Fish and Ganme (IDFG nonitors the daily
passage of snolts at the head of Lower Granite Reservoir. This information
allows the FPC to request the limted Snake R ver Véter Budget for optinmal use
to provide i nproved passage and mgration conditions.

Slt nonitoring is beneficial for water budget nanagenent under all flow
condi tions and becones critical when |ow flow conditions reduce mgration rates.
In years of |ow flow, know edge of when nost snolts have left tributaries and
entered areas which can be affected by rel eases of stored water allows nanagers
to make the nost tinely use of the linited water budget resource. Two |ow flow
years (1987 and 1988) have occurred during this snolt nonitoring project. The
indications are that judicious use of the water budget can greatly enhance the
timng and mgration rate of juvenile chinook sal non Ohcor hynchus tshawtscha

and steel head trout Q nykiss.

Additionally, the IDFG snolt nonitoring project collects other useful data
on relative species conposition, estimated fish passage index, hatchery
steel head trout vs. wild (natural) steelhead trout ratios, travel time, and
mgration rate. By nonitoring snolt passage at the head of Lower Ganite
Reservoir and at Lower Ganite Dam mgration rates (knmd) under various
riverine and reservoir conditions can be estinmated and conpared. Monitoring
sites on both the Snake and dearwater arns of Lower Granite Reservoir permt
mgration timng of snolts from each drainage to be determ ned. A though not
yet achieved, relative abundance of hatchery and wild stocks of steelhead trout
can be determned and used to document wild stock rebuilding progress. The
Smolt Monitoring Programs information is conplinmentary of other Snake and
Col unbi a river NWPPC supported projects.



OBJECTI VES

1 Provide daily trap catch data and a snolt passage index at the head of
Lower Qanite Reservoir for water budget and fish transportati on nanagenent
pur poses.

2. Determne riverine travel tine fromthe point of release to the snolt traps

(index sites) at the upper end of Lower Ganite Reservoir for freeze-
branded and Pl T-tagged snol ts.

3. Provide an interrogation site for PlIT-tagged snolts, marked on other
projects, at the end of their nmigration in a riverine environnent, and the
beginning, or their mgration in a reservoir environnent.

4, Determne reservoir travel tine for chinook salmon, hatchery steel head
trout, and wild steelhead trout fromthe head of Lower G anite Reservoir
to Lower Ganite Damusing PIT-tagged snolts marked at the traps, as well
as freeze-branded and PIT-tagged snolts passing the traps from upriver
hat chery rel eases and rearing areas.

5. Correlate snolt travel time with river flow for fish nmoving in riverine
and reservoir environnents.

6. Determne trap efficiency for each species at each trap over a range of
di schar ges.

METHODS

Rel eases of Hatchery-Produced Snplts

Rel ease information was reported for hatcheries in the Snake R ver drai nage
upstream of Lower Ganite Damthat rel eased chinook sal mon and steel head trout
juveniles. This information included species, nunber released, date and |ocation
rel eased, and the group identifying freeze brand, if used.

Snolt Monitoring Traps

During the 1989 outmgration, two snmolt nmonitoringtraps were enpl oyed to
moni tor the passage of juvenile chinook sal non and steel head trout. A scoop
trap (Raynond and Collins 1974) was stationed on the dearwater Rver and a
di pper trap (Mason 1966) was | ocated on the Snake Rver (Figure 1). Snolts were
captured and renoved daily fromthe traps for exam nation, enuneration, and
rel eased back to the river. Fork length of up to 100 snolts were neasured to
the nearest mllimeter, and up to 2,000 fish were exam ned for hatchery brands.
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Smolts handl ed were anesthetized with Tricai ne Methanesul fonate (Ms-222). These
fish were allowed to recover from the anesthesia before being returned to the
river.

At each trap, water tenperature (C) and turbidity were recorded daily
using a centigrade thermometer and 20 cm Secchi disc. The US Wather Service
provided daily information on river discharge (CFS). The Snake River trap
di scharge was neasured at the USGS Anat one gauge (#13334300), 44.4 km upstream
fromthe trap. The Clearwater River trap discharge was neasured at the USGS
Spal di ng gauge (#13342500), 8.8 kmupstream fromthe trap.

Snake River Trap

The Snake River migrant dipper trap was positioned approximately 40 m
downstream from the Interstate Bridge between Lew ston, |daho and d arkston, and
Washi ngton, and was attached to bridge piers just west of the drawbridge span
by steel cables. This location is near the head of Lower Granite Reservoir, 0.5
km upstream from t he convergence of the Snake and C earwater arnms. River wdth
and depth at this location are approximtely 260 mand 12 m respectively.

A juvenile steel head radi o-taggi ng study was conducted in 1987 (Liscom and
Bartlett 1988) which showed that 7% of the radi o-tagged steel head trout passed
the bridge under the span the trap was attached to, and 30% passed the bridge
under the span imediately east of the drawbridge span. Because at |east four
times nore fish were noving under the span of the bridge just east of the
drawbridge, the trap was nmoved to that |ocation on April 27, 1988, after
conpletion of installing of an electrical line to the new trap | ocation. Because
of the lack of information on water velocity and debris loads at the east trap
| ocation during a normal flow year, the trap was operated on the west side of
the river in 1989. The debris and velocity information to be collected was not
since 1989 and had a slightly below normal snow pack and an artificially created
low runoff. Spring runoff was stored upriver to recharge reservoirs at |ow | evel
because of the two previous drought years. Snake R ver discharge did not exceed
76.8 kcfs, and a miniml debris |oad occurred.

Trap operation in 1989 began March 7 and continued until June 23. There
were two interruptions in trap operation due to mechani cal breakdown and power
out age, respectively. The first occurred for an undeterm ned nunber of hours
on April 18. The second occured from 1500 h May 7 to 1630 h May 8.

Chi nook salnmon and steelhead trout snplts were tagged with Passive
Integrated Transponder (PIT) tags (Prentice et al. 1987) at the Snake River trap
to estimate travel time fromthe head of Lower Ganite Reservoir to Lower Ganite
Dam Up to 150 chinook salnmon, 60 hatchery steelhead trout, and 60 wld
steel head trout were PIT-tagged daily, when available. Median travel tine,
converted to migration rate, of the daily PIT-tagged release groups was
correlated with nean Lower Granite Reservoir inflow discharge for the nedian
travel tinme to determ ne how changes in discharge affected travel time of snolts
t hrough Lower Granite Reservoir.



G earwater River Trap

The dearwater River scoop trap was installed 10 km upstream from the
convergence of the Cearwater R ver and Snake River arnms of Lower Ganite
Reservoir (4.5 km upstream from slack water). The river channel at this
location forns a bend and is 150 to 200 mwide and 4 mto 7 m deep, depending
on di scharge.

Trap operation began March 15 and continued until June 5. Trappi ng was
di sconti nued because of high discharge and/or debris for 37 d this season
between April 7 to April 11, April 16 to May 1, and May 3 to May 22. The nunber
of days the trap was out of operation due to high di scharge was nuch greater
than in past years. In 1985 and 1986, near nornmal flow years, the trap was down
only a few days (one to six) each year. The O earwater R ver drainage |ow
el evati on snow pack was above normal in 1989 and resulted in high flows early
in the runoff season. The remaining Cearwater R ver drainage snow pack
was slightly below normal but provided enough runoff to prevent trap
operati on.

Trap Effici ency

To estimate the nunber of snolts passing a trap, it is necessary to know
what proportion of the mgration is being sanpled (trapping efficiency). This
efficiency nay change as river discharge changes. Todescribe the relationship
bet ween di scharge and efficiency, efficiency nust be estimated several tines
through the range of discharge at which the trap is being operated. Wth
sufficient data, a regression equation correlating trap efficiency and di scharge
can be derived. This regression approach allows efficiency to be estinated for
any gi ven di scharge.

The ratio of recaptures to marks released is the estimate of trap
efficiency (TE = recaptures/marks released). Al trap efficiency tests
conducted on the Snake and Qearwater R ver traps yielded recapture rates |ess
than 20% These | ow proportions, or percentages, forma binomal rather than_
normal distribution. To nornalize the trap efficiency data an aresin VX
transformati on (Zar 1984) was conducted where:

TE (or P) = Y arcsin VX n¥l + arcsin V+1/n+1]

Al subsequent analysis including the trap efficiency-di scharge regressions were
conducted with the transfornmed data.

A one-way analysis of variance was used to deternine if there was a
significant difference in trap efficiencies anong years. If no significant
difference existed, then the data was subjected to an anal ysis of covariance to
see if trap efficiency varies fromyear to year when adjusted for discharge.



If no statistical difference existed, the data were pool ed over years, and a
single regression line fitted between river discharge and trap efficiency. Each
test was perforned at the 0.05 | evel of significance.

Trap efficiency tests were conducted with three different release
procedures. The first procedure utilized fish released directly froma hatchery
or part of a hatchery transported rel ease group, when that hatchery or rel ease
group was less than 80 km upriver fromthe trapping facility. The second
procedure utilized small groups of fish, approximately 2,000 fish for chinook
sal mon and 4,000 fish for steelhead trout, that had been nmarked at a hatchery
and held there until transported to a release site upstream of the trap for
rel ease at sunset. Sanple size differences between test groups of chinook sal hon
and steelhead trout juveniles relate to the trap efficiency of the species and
the nunber of recaptures needed for statistical reliability. Five or nore
recaptures per test were needed for trap efficiency estimates to be statistically
reliable. The third procedure of estinmating trap efficiency utilized trap-caught
fish that were narked, transported back upstream the sane day, captured, and
rel eased to pass the trap a second tine.

Trap efficiency tests were conducted throughout the mgration season on
the Snake River by releasing trap-caught, narked snmolts 8 kmupriver fromthe
trap. Seven groups of trap caught chinook sal non snolts were caudal clipped and
rel eased upriver of the trap for efficiency tests. One of these groups was
di sal | oned because the trap was not in operation during a portion of the test
period. Five groups of trap-caught steelhead trout were opercle punched and
rel eased upriver of the trap to estimate trap efficiency. Two of these groups
were disall owed; one because the trap was not in operation during a portion of
the test period, and the other because of |ow recapture nunbers (less than five
recaptures).

Trap efficiency tests were conducted throughout the mgration season on
the Qearwater Rver by releasing nmarked snmolts 7 kmupriver fromthe trap site.
Four groups of chinook sal non, of approxinmately 2,000 fish each, were freeze-
branded at Dworshak National Fish Hatchery (DNFH) and held there unti
transported to the release site, 7 to 31 d later. Five groups of freeze-branded
age-1 chinook sal mon, three groups of freeze-branded age-0 chi nook sal non, and
two of the four groups of freeze-branded steel head trout released with the DNFH
production release were also used to estinate efficiency of the dearwater R ver
trap.

Travel Tinme and M gration Rates

Mgration statistics were calculated for hatchery rel ease groups from
rel ease sites to traps and through Lower Ganite Reservoir. Travel tine and
mgration rates to the traps and through Lower Granite Reservoir were cal cul ated
using nedian arrival times at the Snake and dearwater Rver traps, and at Lower
Ganite Damfor hatchery brand groups and brand groups used for trap efficiency
tests. Smolts were Pl T-tagged at the Snake and dearwater River traps as an
additional method to determne travel time. Daily individual arrival tines of



these fish at Lower Ganite Damcollection facility were determned. A mni num
recapture nunber, sufficient for use in travel time and migration rate
estinations, was derived froman enpirical distribution function of the travel
time for each individual release group (Steinhorst et al. 1988). Travel time
and migration rate estinates were not calculated if mnimmrecaptures were not
attai ned.

A linear regression analysis was conducted on the mgration rate-di scharge
rel ati onship through Lower Ganite Reservoir after both variables were |og
transformed. The 0.05 level was used to determne significance. This anal ysis
was performed for the hatchery freeze-branded chinook sal non and steel head trout
groups and for the PIT-tagged chi nook sal non, hatchery steelhead trout, and wld
steel head trout groups marked at the Snake or O earwater R ver traps.

To renove sone of the "noise" often associated with biological data and
better show the underlying biological relationship, nmgration rate was stratified
into five kcfs discharge intervals (Msteller and Tukey 1977:75). A linear
regression analysis of the five kcfs grouped data was conduct ed.

The migration rate-di scharge relationship, for PlIT-tagged chinook sal non,
hat chery steel head trout, and wild steel head trout, was individually exam ned
for 1987-1989 to determne if there was a difference in this relationship between
years. Wsing the analysis of covariance, with the mgration rate data averaged
by 5 kcfs groups, the first underlying assunption of equality of slopes was
tested. If the hypothesis of equality of mgration rate-di scharge slopes anong
years could not be rejected, then the subsequent analysis of covariance was
conpleted. This was basically a test of whether the regression lines relating
mgration rate and discharge for each year had a common intercept, or whether
one regression line was higher than another. |If the final hypothesis of comron
intercepts could not be rejected, then there was not a significant difference
in the migration rate-di scharge rel ati onshi p between years.

RESULTS AND DI SAUSSI ON

Hat chery Rel eases

Chi nook Sal non

Chinook sal non released into the Snake R ver drainage upstream from Lower
Ganite Dam were reared at seven locations in ldaho and one in Oregon. The
Washi ngt on Departnent of Fisheries released no chinook salnmon juveniles in the
Snake R ver drai nage upstream from Lower Ganite Damthat contributed to the
1989 outmigration. A total of 11,479,606 chinook salnmon snolts were rel eased
at 14 locations in Idaho and four locations in Oregon (Table 1).

During the fall of 1988, three groups of chinook sal mon juveniles were
rel eased fromldaho hatcheries and two groups were released from Oregon



Table 1. Hatchery chinook sal non rel eased into the Snake R ver
system upriver from Lower Ganite Dam contributing to
the 1989 outm grati on.

Rel ease site Rel ease No. rel eased
(hat cheryv) St ock dat e (No. branded) Br and
Sal non Ri ver
Sawt oot h Hat . Spring 10/ 12-13/ 88 985, 100
( Sawt oot h) 3/15-21 1, 101, 600
(3/15) (14, 900) LAR- 1
(3/15) (14, 900) LAR- 2
(3/15) (16, 300) LAR- 3
(3/15) (7,000) LAR 4
East Fork S. R Spring 3/ 20 305, 300
( Sawt oot h)
Yankee Fork S.R Spring 3/ 22 198, 200
( Sawt oot h)
South Fork S.R  Sunmer 3/ 20- 23 975, 000
(McCall) (3/21) (14, 100) RAR- 1
(3/21) (13, 725) RAR- 2
(3/21) (15, 825) RAR- 3
(3/21) (9, 175) RAR- 4
Pahsi neroi R Summrer 3/ 15 1, 016, 300
(Pahsi nmer oi)
Rapi d Ri ver Spring 3/ 15-30 2,319, 500
(Rapi d River) (3/30) (17, 025) LD7= 1
(3/30) (16, 975) LD7= 3
(3/30) (16, 025) LA7H 1
(3/30) (9, 525) LA7H 3
Dr ai nage Tot al 6, 901, 000

Snake River and Non-1daho Tributaries

Hel I s Canyon Spring 3/21-23 500, 000
(Rapid R ver)

Cat herine Creek Spring 4/ 4 83, 100
(Looki nggl ass)

Bi g Canyon Creek Spring 4/ 6 89, 102
( Looki naal ass)



Table 1. (Conti nued)
Rel ease site Rel ease . rel eased
(hat chery) St ock dat e (No. branded) Br and
Looki ngglass Cr.  Spring 9/ 23/ 88 85, 564
(Looki nggl ass) (9/23/88) (20, 248) RDJ- 1
(9/23/88) (20, 341) LDJ-1
11/ 1/ 88 86, 310
4/ 3 417, 354
(4/3) (20, 419) RDJ- 2
(4/3) (17, 197) RDJ- 3
(4/3) (19, 817) LDJ- 2
(4/3) (18, 623) LDJ- 3
(age-0) 5/ 15 126, 700
(5/15) (22, 757) LAJ-1
(5/15) (22, 106) RAJ- 1
| maha River Spring 4/ 5 142, 320
(Looki nggl ass) (4/5) (20, 153) RDJ- 4
(4/5) (20, 065) LDJ- 4
Dr ai nage Tot al 1, 530, 450
Cl earwater River
Red Ri ver Pond Spri ng 10/ 10-12/ 88 291, 200
(Red River Pond) (10/ 11/ 88) (18, 700) LDR- 1
(10/ 11/ 88) (23, 875) LDR- 2
(10/ 11/ 88) (13, 475) LDR- 3
N.F. Clearwater Spring 9/ 28/ 88 192, 090
(Dwor shak NFH) (9/28/88) (19, 318) RDR- 1
(9/28/88) (18, 802) RDR- 2
(9/ 28/ 88) (18, 737) RDR- 3
3/29-30 1, 252,923
(3/29) (30, 503) RDLX- 1
(3/29) (34, 795) RDLT- 1
(3/30) (19, 545) RD7H 1
(3/30) (20, 084) RD7H 3
(3/30) (19, 087) RA7H 1
(age-0) 3/ 30 206, 459
(3/30) (19, 992) RDH- 1
(3/30) (20, 716) RAH 1
(3/30) (21, 051) RDH- 2
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Tabl e 1. (Conti nued)

Rel ease site Rel ease No. rel eased
(hat cher y) St ock dat e (No. br anded) Br and
Qearvater R Spring 3/21-4/5 8, 310
Hwy 95 Boat (3/21) (2,076) RAa4- 3
Launch (3/23) (2, 065) LD4-1
( Dnor shak NFH) (4/3) (2,094) RM-3
(4/5) (2,075) Rad4-1
Crooked R ver Spring 3/27-30 199, 690
(Dwor shak NFH)
Wite Sands O.
( Dwor shak NFH) Spring 3/ 28-29 200, 639
(Kooski a NFH) Spring 3/ 27 102, 660
dear Oeek Spring 3/ 29 384, 235
(Kooski a NFH)
Bl dorado O eek Spring 3/ 29 209, 950
(Kooski a NFH)
Drai nage Tot al 3, 048, 156
@ and Tot al 11, 479, 606
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hatcheries. Al other chinook salnmon releases for the 1989 outmigration were
made in the spring of 1989 (Table 1).

St eel head Trout

Steel head trout were reared at five hatcheries in Idaho, one in Washington,
and one in Oegon for release into the Snake River upstream from Lower Granite
Dam A total of 8,750,148 steelhead trout snolts were released at 17 |ocations
in ldaho, 8 locations in Oregon, and 2 |l ocations in Washi ngton (Table 2).

The only fall release of steelhead trout that would have contributed
significantly to the 1989 outmigration occurred Novenber 11, 1988. This rel ease
consi sted of 94,327 juvenile steelhead trout reared by Oregon Department of Fish
and WIldlife at Irrigon Fish Hatchery and transported to the Snake River at
Hel s Canyon. Al releases from Idaho and Washington occurred in the spring of
1989 (Table 2).

Snolt Monitoring Traps

Snake River Trap Operation

The Snake River trap caught 32,131 age-1 chinook sal non, 235 age-0 chinook
sal non, 23,245 hatchery steelhead trout, 2,194 wild steelhead trout, and 331
sockeye/ kokanee Oncorhynchus nerka. A large portion of the chinook sal non (80%
were captured during April, while 9.4% were captured in March, 10.1% in May, and
0.5% in June (Figure 2). Thirty-two percent of the hatchery steel head trout
were captured in April, 66% were captured in My, and 2% in June. WId steel head
trout passage was earlier than hatchery steelhead trout, with 1.3% captured in
March, 44.3%in April, 53.4%in May, and 1.0%in June (Figure 3).

Snake River discharge, neasured at the Anatone gauge, ranged from 18, 300
cfs to 53,600 cfs, and averaged 40,600 cfs in the nonth of March (Figure 3).
The average April discharge was 58,500 cfs, with a peak of 76,800 cfs April 22,
which was also the seasonal peak. Flows gradually declined through the first
few days of My, and another peak of 73,100 cfs occurred on May 9. After this
peak, discharge slowy decreased through early June, when a third peak of 61, 800
cfs occurred on June 9. The average My discharge was 52,100 cfs. Flows after
the June peak continually dropped until the end of the sanpling season on June
23, when di scharge was 41, 100.

Water tenperature in the Snake River at the trap steadily increased
t hroughout the sanpling season (Figure 4). By the end of the season, June 23,
water tenperature had risen to 16°C. Water tenperatures were slightly cooler
t hroughout the season in 1989 than in previous years.

12



Table 2. Hatchery steel head trout released into the Snake R ver

systemupriver fromLower Ganite Damcontri buting

to the 1989 outm gration.

Rel ease site Rel ease No. rel eased
(hat chery) St ock dat e (No. branded) Br and
Sal nron Ri ver
North Fork S. R A 4/ 13- 16 208, 500
(N agara Springs)
Pahsi meroi Ri ver A 4/ 7-13 508, 300
(N agara Springs)
East Fork S. R
( Hager man NFH) B 4/ 10- 19 436, 576
(Magi c Vall ey) B 4/ 15- 19 353, 300
Sawt oot h Hat chery
(Hager man NFH) A 4/ 7-20 636, 551
(Magi c Vall ey) A 4/ 10- 19 857, 600
Sl ate Creek A 4/ 24- 27 300, 600
(Magi c Vall ey)
Hanmer Creek
(Magi ¢ Val | ey) A 4/ 28- 29 136, 000
(N agara Springs) A 4/ 29 7, 200
Yankee Fork S.R A 4/ 17- 20 104, 400
(Magi c Vall ey)
S. R @ Shoup Br. A 4/ 17- 20 206, 700
(N agara Springs)
Hazard Creek A 4/ 19- 26 450, 900
Dr ai nage Tot al 4,206, 627
Snake Ri ver and Non-I1daho Tributaries
Hel | s Canyon A 11/ 22/ 88 94, 327
(lrrigon)
Hel | s Canyon A 4/ 25 735, 500
(N agara Springs)
Littl e Sheep Cr. A 4/ 21- 24 249, 456
(lrrigon) (4/23) (26, 637) LDJ-1

13



Tabl e 2. (Continued)

Rel ease site Rel ease No. rel eased
(hat chery) St ock dat e (No. branded) Br and
Spring Creek A 4/ 24- 30 550, 876
(I'rrigon) (4/24) (25, 037) LAJ-1
(4/24) (25, 557) LAJ- 2
(4/24) (25, 089) LAJ-3
(4/24) (24, 951) RAJ- 1
(4/24) (25, 463) RAJ- 2
(4/24) (24, 868) RAJ- 3
W | dcat Creek A 4/ 25-27 109, 603
(I'rrigon) (4/26) (25, 458) LAJ- 4
(4/26) (24, 554) RAJ- 4
Grande Ronde (R2) A 4/ 10- 22 234,516
(I'rrigon)
Cat heri ne Creek A 4/ 10-12 62, 601
(I'rrigon)
Wal | owa Ri ver A 4/ 19- 25 111, 052
(I'rrigon)
Bi g Canyon Cr eek A 4/ 27-29 273, 496
(I'rrigon)
Cott onwood Creek A 4/ 18- 27 222, 050
(Lyons Ferry)
Asotin Creek A 4/ 18 29, 975
(Lyons Ferry)
| maha River A 5/1-3 72,367
(lrrigon)
Dr ai nage Tot al 2,745,819
Cl earwater River
Cl earwater River B 5/1-4 1,073,900
(Dwor shak NFH) (5/1) (16, 714) LDIU 1
(5/1) (15, 854) LDS1
(5/3) (15, 583) RDI U 1
(5/3) (15, 936) RDI S 1
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Tabl e 2. (Continued)

Rel ease site Rel ease No. rel eased
(hat chery) St ock dat e (No. branded) Br and
South Fork C. R
@ Crooked R B 4/ 24 83,431
@MIl Cr. B 4/ 24-5/ 3 60, 372
(Hager man NFH)
Newsone Creek B 4/ 26-5/1 103, 273
(Hager man NFH)
Cl ear Creek
(Dwor shak NFH) B 4/ 24- 25 208, 201
(Hager man NFH) B 5/ 8 49, 147
Crooked River B 4/ 25- 26 109, 898
( Dwor shak NFH)
El dorado Creek B 5/1-3 109, 480
(Hager man NFH)
Dr ai nage Tot al 1,797,702
Grand Tot al 8, 750, 148
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Secchi disc transparency fluctuated throughout the sanpling season (Figure
1). Influenced nainly by localized rain or thunderstorm events, the secchi
transparency shows no obvious correlation to changes in discharge.

Clearwater River Trap Operation

The O earwater R ver trap caught 9,938 chinook salnon, 1,135 hatchery
steelhead trout, 141 wild steel head trout, and 47 sockeye/ kokanee in 1989. ly
one najor peak of chinook sal mon passage was observed at the dearwater R ver
trap (Figure 5). The peak began on March 29 and was associated with the DNFH
rel ease. After this peak the trap was out of operation for three najor periods
due to high flow, and little information about the 1989 chinook sal non
outmgration fromthe C earwater R ver was gained fromthat point on.

Hat chery steel head trout began showing up in the trap catch in large
nunbers on May 2, the day after the DNFH rel ease (Figure 6). On May 3, discharge
increased dramatically and trap operation was termnated until discharge dropped
bel ow 30,000 cfs. WIld steelhead trout were present in the trap catch in |low
nunbers begi nning March 21 and continued to be sanpled through the end of My.
The peak trap catch of wild steel head trout occurred May 23 (Figure 6).

Water tenperature at the Uearwater Rver trap was 4°C the beginning of
the season and gradually increased to 11°C by the first of My (Figure 7).
Wter tenperatures throughout the season were sinlar to previous years, although
1987 drought year tenperatures were slightly higher.

Di scharge at the beginning of the season was 13,500 cfs. Discharge
increased to 26,100.on April 7 and remained near or above 30,000 cfs until My
20. During this period there were two mmjor peaks, one on April 23 when
di scharge reached 43,600 cfs and one on May 8 when di scharge reached 49, 500 cfs.

Secchi disc transparency in the Qearwater Rver fluctuated throughout the
trappi ng season and ranged from0.3 mto 1.9 m(Figure 7).

Trap Efficiency

Snake River Trap

Chi nook Salmon-Trap efficiency for chinook Salnon snolts at the Snake
Rver snolt trap was tested six tinmes during the 1989 snolt outnmigration (Table
3). These were the first chinook salnon efficiency tests conducted on the Snake
Rver snolt trap since 1986. Catch of chinook sal nmon juveniles during 1987 and
1988 was insufficient to estinmate trap efficiency. Al tests were conducted
usi ng t rap- caught fish.
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Tabl e 3. Snake River trap efficiency tests for Chinook run snolts,
1985 — 1989.

Sampl e  Rel ease Recapt ur e/ Di schar ge
Year origin dat es mar k Efficiency (kcfs)
1984 trap 3/2 26/ 1, 388 0. 0187 84
Caught 3/28 10/ 545 0.0183 75
4/ 8 3/ 589* 0. 0051 77
4/ 12 7/ 309 0. 0227 81
4/ 16 9/ 806 0. 0112 92
4/ 19 23/ 1,061 0. 0217 104
4/ 24 8/ 812 0. 0098 101
4/ 28 5/ 267 0. 0187 86
5/ 4 4/ 179* 0. 0223 81
5/ 9 4/ 95* 0. 0211 93
1985 trap 3/ 22 11/1, 124 0. 0098 43
Caught 4/23 1/ 840 0. 0250 56
4/ 6 7/ 1,092 0. 0064 64
4/ 10 4/ 1, 490* 0. 0027 79
4/ 12 15/ 1, 276 0.0118 77
4/ 16 12/ 915 0.0131 80
5/'5 4/ 338* 0.0118 42
1986 trap 3/ 29 12/ 1, 881 0. 0122 86
caught 4/7 13/ 1, 237 0. 0105 80
4/ 12 26/ 1, 530 0. 0170 74
4/ 17 2/ 1, 141* 0. 0018 67
4/ 24 11/ 1, 417 0. 0078 80
4/ 28 3/ 803* 0. 0037 72
5/ 19 4/ 703* 0. 0057 76
1987 No efficiency tests conducted for Chinook in 1987.
1988 No efficiency tests conducted for Chinook in 1998.
1989 trap 4/ 5 13/ 1, 054 0.0123 46
caught 4/10 23/ 1,076 0. 0214 55
4/ 18 14/ 1, 233 0.0114 66
4/ 19 9/1,719 0. 0052 73
4/ 23 10/ 2001 0. 0050 73
4/ 23 5/ 584 0. 0086 68

* Efficiency tests with less than five recaptures were not included
in mean trap efficiency estinmates.
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Anal ysis of the 1989 data yielded a trap efficiency of 1.04% and 95%
confidence limts of 0.53% and 1.73% for chinook salnmon snolts at the Snake
Rver trap. In addition to the six efficiency tests conducted in 1989, a total
of 16 other tests took place in 1984 through 1986. Analysis of variance of trap
efficiency among years showed no statistical difference. Analysis of covariance
al so showed no significant differences fromyear to year when adjusted for
di scharge. Wth no statistical difference shown at either level, the entire set
of 22 data points was pooled, and a single regression line was fit between
di scharge and trap efficiency in an attenpt to show a relationship between the
two. This relationship failed at the 0.05 level of significance (N=22,
r =0. 006, P=0.737). The pooled data was used to estinmate a grand nean trap
efficiency of 1.39% with 95%confidence lints of 1.10%and 1.71%

Seelhead Trout-Trap efficiency for steelhead trout snmolts was tested four
times during the 1989 snolt outmgration (Table 4). Al tests utilized trap
caught fish. ne of the test groups yielded a recapture of less than five fish
and was excluded from the analysis. The 1989 data yielded a nean trap
efficiency of 0.60% and 95% confidence limts of 0.03%and 2.90%

Because of insufficient data from 1985 through 1989, the analysis of
covariance to examne differences anong years could not be used (Table 4). The
four years of data were pooled to calculate a grand nmean of 0.74% and 95%
confidence linmts of 0.13% and 1.84% for trap efficiency of steelhead trout
snolts at the Snake River trap.

C earwater River Trap

Chi nook Sal nmon-During the 1989 field season, chinook salnmon snolt trap
efficiency at the Qearwater Rver trap was tested nine tines. Five used freeze
brand groups that conprised part of the DNFH production rel ease. The remai hi ng
four tests used freeze brand marked fish from DNFH that were rel eased at the
H ghway 95 boat |aunch. The 1989 nean trap efficiency was 0.55% with 95%
confidence limts of 0.04% and 1.61% Between 1984 and 1988, an additional 33
trap efficiency tests were conducted on the Aearwater Rver trap for chi nook
salmon snolts (Table 5). These data were added to the 1989 information. A one-
way anal ysis of variance revealed a significant difference in trap efficiency
anong years (N=42, r?=0.382, P=0.003). The data fromall years cannot be pool ed
to derive any statistical inference. The nmean trap efficiency of the five
previous years at the Clearwater River trap was 2. 0%

Steel head Trout-Steel head trout trap efficiencies at the dearwater R ver
trap were not tested in 1989. Due to the limted tinme the trap was operated
during the steelhead trout outmigration, an insufficient nunber of snolts were
captured to effect a mark-recapture estinmate. Trap efficiency for steel head
trout snolts at the AQearwater River trap in previous years has averaged 0.28%
with 95% confidence Iimts of 0.15% and 0. 46%

24



Tabl e 4.

Snake River trap efficiency tests for steel head trout
smolts, 1985 - 1989.

Sanpl e Rel ease Recapt ur e/ Di schar ge

Year origin dat es mar kK Ef ficiency (kcfs)
1985 trap 5/4 8/ 811 0. 0099 55
caught 5/8 1/ 185 0. 0054* 54
5/ 18 1/ 492 0. 0020* 50
5/ 21 2/ 314 0. 0064* 68
1986 trap 4/ 24 1/ 179 0. 0056* 80
caught 4/ 30 12/ 874 0. 0137 72
5/ 21 3/1, 345 0. 0022* 76
1987 No efficiency tests conducted for steel head snolts in 1987
1988 trap 4/ 18 2/ 866 0. 0023* 32
caught 5/ 13 7/ 2057 0. 0034 38
5/ 15 5/ 1822 0. 0027 42
hatchery 5/23, 54/ 3977 0.0136 45
rel eases 5/23 32/ 3996 0. 0080 45
1989 trap 4/ 26- 28 6/ 1,916 0. 0031 60
caught 5/ 1&2 31/ 2, 397 0. 0129 55
5/ 3&4 712,137 0. 0033 57
5/9-12 3/2,535 0. 0012* 70

* Efficiency tests with less than five recaptures were not included
in nmean trap efficiency estinmates.
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Tabl e 5. Clearwater River trap efficiency tests for Chinook sal non
snolts, 1984 — 1989.
Sanpl e Rel ease Recapt ur es/ Di schar ge
Year origin dat es mar k Ef fici ency (kcfs)
1984 trap 4/ 5 4/ 418 0. 0096* 21
caught 4/ 21 13/ 806 0. 0161 33
4/ 25 3/ 489 0. 0060* 31
5/ 10 14/ 453 0. 0309 24
1985 trap 3/ 25 14/ 607 0. 0230 9
caught 3/ 30 56/ 1, 511 0. 0298 9
4/ 5 6/1.079 0. 0056 18
4/ 9 2/ 940 0. 0021* 15
4/ 16 71929 0. 0075 33
1986 trap 3/ 27 9/ 1, 555 0. 0058 22
4/ 2 8/1,714 0. 0047 29
1987 DNFH 3/120 43/ 2, 160 0. 0199 13
rel ease 4/ 22 50/ 2, 000 0. 0250 6
a4/ 7 165/ 1, 945 0. 0848 10
4/ 13 74/ 2,000 0. 03720 13
4/ 20&28 103/ 4, 000 0. 0258 18
trap 4/ 2 33/ 1, 926 0. 0171 6
caught 4/ 3 11/ 1, 458 0. 0075 8
4/ 6 15/ 1, 872 0. 0080 9
4/ 7 15/ 1, 163 0.0129 10
4/ 9 9/ 450 0. 0200 12
1988 Hw 95 3/ 14 51/ 2, 197 0. 0232 6
boat 3/ 17 93/ 2, 197 0. 0423 6
| aunch 3/21 83/ 2, 197 0. 0378 6
4/ 1 27/ 2,195 0. 0123 9
4/ 6 18/ 2,194 0. 0082 11
4/ 13 31/ 2,193 0. 0141 14
DNFH 3/ 30 1711/ 60, 631 0. 0282 10
rel ease 3/ 30 282/ 8, 731 0. 0289 10
3/ 30 181/ 6, 163 0. 0294 10
3/ 30 788/ 20, 642 0. 0382 10
3/ 30 573/ 22,935 0. 0250 10
trap 3/ 24 17/ 2086 0. 0081 9
3/ 28 27/ 1695 0. 0159 12
4/ 1 16/ 1631 0. 0098 9
4/ 2 38/ 2257 0.0168 8
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Tabl e 5. (continued)

Sanpl e Rel ease Recapt ur es/ Di schar ge
Year origin dat es mar k Efficiency (kcfs)
1989 Hw 95 3/21 7/ 2,076 0. 0034 17
boat 3/ 23 10/ 2, 065 0. 0048 15
| aunch 4/ 3 39/ 2,094 0. 0186 20
4/ 5 41/ 2, 075 0. 0200 21
DNFH 3/ 29 66/ 34, 795 0. 0019 24
rel ease 3/ 29 73/ 30, 503 0. 0024 24
3/ 30 41/ 19, 087 0. 0021 23
3/ 30 48/ 19, 545 0. 0025 23
3/ 30 78/ 20, 084 0. 0039 23

* Efficiency tests with less than five recaptures were not included
in mean trap efficiency estinmates.
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Travel Tine and Mgration Rates

Rel ease Site to Snake River Trap

Chi nook Sal non-There were 12 groups of freeze-branded chinook sal non
rel eased in the Salnobn River drainage; four each at Sawtooth Hatchery, South
Fork Salmon River, and Rapid River Hatchery. Two groups were released in the
I Mmaha River, Oregon, and four groups were released in Lookingglass Creek,
Oregon. Two groups of age-0 spring chinook sal mon were rel eased in Lookinggl ass
Creek (Table 6).

The Snake River trap captured approxi mately 0.28% (1,021) of the branded
fish released. O the freeze-branded chinook salnon releases above Lower
Granite Dam 45% originated in |Idaho waters and 55% were released in Oregon.
The percentage of branded chinook salnmon in the Snake River trap catch was 78%
Oregon fish and 22% Idaho fish. This difference may be survival related. |daho
chi nook salnon have a greater distance to travel to the Snake River trap than
the Oregon chinook salnmon. The weaker fish in the release group nmy have
peri shed before they reached the trap. The shortest nigration distance for
branded fish from ldaho is 228 km for the Rapid River chinook salnon and the
| ongest is 698 km for the Sawtooth Hatchery chi nook salnon. By contrast, the
O egon chinook salnmon travel from 164 kmin the Imaha River to 187 km for the
Looki nggl ass Creek chinook salnmon (Table 7). Another possible explanation is
that the Oregon chinook sal mon nay have been in better overall health than the
| daho fi sh.

Mgration rate for the three representative I|daho hatchery groups was
lower in 1989 than in previous non-drought years (1984-1986). |Insufficient
nunbers of branded fish were recovered at the Snake River trap in 1987 and 1988
drought years from the hatchery releases to estimate travel time. Mgration
rates for the Rapid River freeze brand group was 12.0 kmd, and the South Fork
Salnon River groups was 8.1 kmd. Insufficient nunmbers of branded chinook
salmon from Sawtooth Hatchery were recaptured at the Snake River trap to
determne migration rate. The reduction in mgration rate in 1989 for the
Sal nron Ri ver chinook salnmon freeze brand groups may have been due to a 10-60%
reduction in Salmn River discharge and a 15-40% reduction in Snake River
di scharge during their nigration period from previous non-drought years (Table
6). The groups released in Lookingglass Creek traveled at about the same rate
as in previous years (62.5-93.7 knmd). In 1989 the Imaha River brand groups
mgrated at 16.8 kmd. There is no data from previous years to conpare with the
1989 | maha dat a.

Steel head Trout-In 1989 there were no freeze-branded steel head trout
rel eased above the Snake River trap from ldaho hatcheries. Ten groups of
freeze-branded hatchery steelhead trout were released upstream from the Snake
River trap from Oregon hatcheries; one group of two replicates fromLittle Sheep
Creek, three groups of two replicates each from Spring Creek, and one group of
two replicates from W Idcat Creek. Recapture nunbers were hi gh enough for the
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Table 6. Migration data for freeze branded hinook salmon smolts from release sites to the
Snake River trap, 1984 - 1989.

Median Median Travel Migration
releace Number time rate Mean Q (kcfs)
Release site Year date date  captured (days) (km/day) Salmon R. Snake R.
Rapid River 1989 3/30 4/18 181 19 12.0 9.0 52.6
1988 1/
1987 1/
1986 3/27 4/10 237 14 16.3 15.4 82.9
1985 4,2 4/12 320 10 22.8 10.6 67.6
1984 4/1 4/18 197 17 13.4 10.1 79.3
Hells Canyon 1989 2/
1988 1/
1987 1/
1986 3/26 4/3 269 8 21.6 - 83.8
1985 3/19 4/3 544 14 12.4 - 43.0
1984 3/20 3/29 704 9 19.2 - 81.4
S.F. Salmon River 1989 3/21 5/11 21 51 8.1 6.5 57.1
1988 1/
1987 1/
1986 3/28 4/23 229 26 15.8 16.5 78.6
1085  4/2 4/17 76 15 27.1 14.0 71.0
1984 4/10 4/24 238 14 29.0 14.5 91.7
Ssawtooth Hatchery 1989 3/15 4/20 14 36 19.4 6.1 51.0
1988 1/
1987 1/
1986 3/17 4/14 49 28 24.9 13.6 81.4
1985 3/27 4/14 165 18 38.7 9.6 60.1
1984 3/28 4/21 136 24 29.0 11.8 84.0
Lookinaglass Cr. 1989 4/03 4/06 212 3 62.5 - 46.1
1989 4/03 4/05 173 2 93.7 - 45.9
1989 5/15 5/18 131 3 62.5 - 50.2
1988 5/13 5/16 52 3 62.5 - 40.6
1987 1/
1986  4/2 4/5 114 3 62.5 - 82.1
1985 No marked release
1984 No marked release
aroun.
Imnaha River 1989 4/05 4/10 247 5 16.8 51.6

1/ Insufficient recaptures numbers at the Snake River trap.
2/ No freeze brand release made in 1989.

TABL6
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Table 7. River mile & kilometer location for the Snake River Drainage.

Mouth of Mouth of Lower snake River Clearwater R. Salmon
Columbia R. Snake River Granite pam Trap site Trap site River

m1i km mi km m1i km mi km m1i km mi km
Mouth of Snake River 324.3 521.8 0.0 0.0 107.5 172.9 139.6 224.6 145.7 241.4 388.
Lower Granite Dam 431.8 694.8 107.5 173.0 0.0 0.0 32.1 51.6 38.3 133.9 215.4
Clearwater R. Trap Site 470.0 756.2 145.7 234.4 38.2 61.5 - - 0.0 0.0 _ _
Highway 95 Boat Launch 473.2 761.4 148.9 239.6 41.5 66.8 - - 3.2 5.1 - -
pworshak NFH 504.2 811.3 179.9 289.5 72.4 116.5 - ; 34.2 i, i,
Kooskia NFH 541.6 871.4 217.3 349.6 109.8 176.7 - - 71.5 - -
Crooked River 604.3 972.3 280.0 450.5 172.5 277.6 - - 134.3 - -
Red River Rearing Pond 618.0 994.4 293.7 472.6 186.2 299.6 - - 148.0 - _
Snake River Trap Site 463.9 746.4 139.6 224.6 32.1 51.6 0.0 0.0 - - 101.8 163.8
Asotin Creek 469.6 755.6 145.3 233.8 37.8 60.8 5.7 9.2 - - - -
Mouth of Grande Ronde R. 493.0 793.2 168.7 271.4 ¢1.2 98.5 29.1 46.8 - - - -
Cottonwood Creek 521.7 839.4 197.4 317.6 89.9 144.6 57.8 93.0 - - - -
Lookingglass Creek 580.4 933.9 256.1 412.1 148.6 239.1 116.5 187.4 - - - -
Big Canyon Creek 585.9 942.7 261.6 420.9 154.1 247.9 122.0 196.3 - - - -
Spring Creek 614.4 988.6 290.1 466.8 182.6 293.8 150.5 242.2 - - - -
Catherine Creek 636.9 1024.8 312.6 503.0 205.1 330.0 173.0 278.4 - - - -
Mouth of salmon River 512.5 824.6  188.2 302.8 80.7 129.8 48.6 78.2 - - 53.2 85.6
Imnaha River 516.0 830.3 191.7 309.1 84.2 135.7 52.1 g3.8 - - -
Little Sheep Creek 553.8 891.1 229.5 369.3 122.0 196.3 89.9 144.6 - - - -
Imnaha Coll. Facility 565.6 910.2 241.3 388.3 133.8 215.4 101.7 163.6 - - - -
Hells Canyon Dam 571.3 919.2 247.0 397.4 139.5 224.5 107.4 172.8 - - - -
Salmon River Trap Site 565.7 910.2 241.4 388.4 133.9 215.4 101.8 163.8 - - 0.0 0.0
Rapid River Hatchery 605.8 974.7 281.5 452.9 174.0 280.0 141.9 228.3 - - 40.1 64.5
Hazard Creek 618.7 995.5 294.4 473.7 186.9 300.7 154.8 249.1 - - 53.0 85.3
S.F. Salmon @ Knox Bridge 719.7 1158.0 395.4 636.2 287.9 463.2 255.8 411.6 - 154.0 247.8
Pahsimeroi Hatchery 817.5 1315.4 493.2 793.6 385.7 620.6 353.6 568.9 - 251.8 405.1
E.F. Salmon @ Trap Site 873.6 1405.6 549.3 883.8 441.8 710.9 409.7 659.2 - - 307.9 495.
Sawtooth Hatchery 896.7 1444.2 573.3 922.4 465.8 749.5 433.7 697.8 - - 331.9 534.0
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five conbined replicate groups to provide travel time information to the Snake
Rver trap (Table 8). Mgration rates for the Spring Greek groups were simlar
to previous years. The migration rate for the Little Sheep Greek group was
estimated to be considerably higher than in 1986 (1989=72.3 kmid, 1986=12.0
kmid), the only other year recaptures were great enough to estinmate travel tine.
The estinmated nmedi an passage date in 1986 may not be accurate because only 16
branded fish were recaptured fromthat group. The WIldcat Oreek groups travel ed
at the sanme rate as in 1988 (33.1 knid).

Rel ease Site to the Cearwater Trap

Chi nook Salnon- 1 n 1989, there was one group of two replicates of freeze-
branded chinook salnmon released on March 29, and two groups with three
replicates each rel eased from pnra on March 30. One of these latter sets of
three groups was age-0 chinook sal non. Average travel tine for the three age-
0 chinook sal mon groups was 4 d (13.8 knid), and ranged from2 to 8 d (Table 9).
This conpares to a travel tine of 2 d for the age-0 chinook group released in
1988. Travel tinme for the age-1 chinook salnon was 1 d. This conpares to a
travel time of 1 din 1988, 4 d in 1987, and 1 d for 1986 and 1985. Average
di scharge during the nigration period in 1987 was 7,200 cfs, 69%less than in
1989 (23,500), 25%less than in 1988 (9,600), 76%less than in 1986 (29, 000
cfs), and 58% less than in 1985 (17,300 cfs). The extrenely |ow discharge in
1987 is nost likely responsible for the 75%reduction in travel tine that year.

A group of age-0 chinook sal non was rel eased from pnrH ON Sept enber 28,
1988. This group's nedi an passage date at the A earwater R ver trap could not
be cal cul ated because of the | ow nunbers of freeze brands that were recapt ured.

Three duplicate groups of freeze-branded chi nook sal non were rel eased from
the Red River pond. Branded fish from these groups began arriving at the
Qearwater Rver trap on March 20, and the last recapture was on June 1 with the
nedi an passage date of April 17. This estimated nedi an passage date nay not be
accurate since only 19 branded chinook salnon fromthis group were recaptured
at the dearwater Rver trap, and the trap was out of operation for 37 d during
the mgration. The nedi an passage date in 1988 was April 14.

Steel head Trout-There were four groups of freeze-branded steel head trout
rel eased frompnrH;two on May 1 and two on May 3. The two groups rel eased on
My 1 had a travel tine of 1 d to the trap (55 kmid). The Qearwater Rver trap
was forced to shut down operations on May 3 due to high discharge. Travel tine
to the trap cannot be estimated for the two groups rel eased on May 3, although
it was probably 1 d as in previous years (Table 9).
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Table 8. Migration data for freeze-branded steelhead trout smolts from release sites to the
Snake River trap, 1985 - 1989.

Median

release passage

Median

Travel

Number time

Migration
rate

Mean Q (kcfs)

Release site 1/ Year date date  captured (days) (km/day) Salmon R. Snake R.
spring cr. 1989 4/24 5/01 84 7 34.6 62.0
1989  4/22 5/05 70 13 18.6 62.4
1989 4/22 5/02 83 10 24.2 - 63.8
1988 4/17  4/25 28 9 26.9 - 34.5
4/17 4/23 28 7 34.6 - 35.7
4/17 4/25 30 9 26.9 - 34.5
4/17 4723 14 7 34.6 - 35.7
4/18 4/25 38 8 30.3 - 35.0
4/18 4/24 21 7 34.6 - 35.7
1987 4/26 2/ - - - - -
1986 5/01 5/27 14 26 9.3 - 72.9
4/30 2/ 1 - - - -
4/03 2/ 2 - - - -
1985 5/09 5/19 36 10 24.2 - 46.4
5/09 5/20 31 11 22.0 - 47.0
Cottonwood Cr. 1987 4/26 4/30 28 5 18.6 - 39.3
1986 4/28 5/05 111 7 13.0 - 72.3
Little Sheep Cr. 1989 4/23 4/25 93 2 72.3 - 70.7
1987 5/02 2/ - - - - -
1986 4/28 5/08 16 10 12.0 - 72.1
4/27 2/ 2 - - - -
wildcat cr. 1989 4/26  4/30 134 4 33.1 60.7
1988 4/23 4/26 152 4 33.1 32.7

1/ only freeze brand groups from Oregon and washington were used in 1989 because Idaho did
not release any freeze-branded steelhead trout during 1989 above the Snake River trap.
2/ Insufficient recaptures at the Snake River trap to derive fish movement data.

TABL8

32



Table 9. Migration data for freeze branded chinook salmon and steelhead trout smolts

released upstream of the Clearwater River trap, 1987 - 1989.

Median Median Number Migration Travel Discharge
Release site Year Sp. release passage captured rate km/day time  mean kcfs
Crooked River 1987 st 04/14 - 2 - - -
Dworshak NFH 1987 st 04/21 04/22 58 - - -
St 05/05 - - - -
ch 04/01 04/04 1416 13.8 7.2
Clear Creek 1987 st 04/17 04/20 59 28.8 4 14.1
bworshak NFH 1988 st 05/03  05/04 283 55.0 1 16.9
St 05/04  05/05 202 55.0 1 16.9
ch-0 03/30 04/01 239 27.5 2 9.8
ch 03/30 03/31 1711 55.0 1 9.6
ch 03/30 03/31 1359 55.0 1 9.6
ch 03/30 03/31 434 55.0 1 9.6
ch 09/28/87 03/27 16 - 182 -
Red River 1988 c¢h 09/30/87 04/14 18 - 198 -
bworshak NFH 1989 st 05/01  05/02 123 55.0 1 31.2
ch 03/29 03/30 139 55.0 1 23.5
ch 03/30 03/31 167 55.0 1 23.3
ch-0 03/30 04/03 48 13.8 4 22.2
ch 09/28/88 03/30 2 - 183 -
Red River 1989 ch 10/17/88 04/17 19 182 -
TABL9
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Head of Lower Granite Reservoir to Lower Granite Dam

Chi nook Sal non Freeze Brand G oups-Iln 1989, there were 27 groups of
freeze-branded age-1 chi nook sal non rel eased above Lower Granite Reservoir.
Because of |ow recapture nunbers at the Snake River trap, replicate groups
rel eased fromthe same hatchery were conbi ned. After conbining, 11 groups were
used for calculating travel tine through Lower Ganite Reservoir. The 11 groups
did not include the age-0 chinook salnmon rel eases, the spring chinook sal non
groups released in the fall of 1988, or the Sawtooth Hatchery groups. Medi an
travel tinme through Lower Granite Reservoir for the age-1 chinook sal non freeze
brand groups ranged from 45 d for the earliest released groups from the
Qearwater Rver trap efficiency test (released on March 22), to 2 d for the
group released fromthe South Fork Salnmon River (Table 10). Median travel tinmne
for the age-0 chinook salnon ranged from58 d for the two groups rel eased from
DNFH the first of April, to 27 d for the group rel eased from Looki nggl ass
Hat chery in md-May.

A linear regression analysis of mgration rate (knmd) through Lower
Ganite Reservoir and inflow di scharge was run on the 11 conbi ned freeze brand
groups released in the spring. The linear regression of the log of mgration
rate and the | og of discharge provided the best fit to the data (N=11, r“=0. 806,
P=0.000). In the case of the freeze-branded chinook sal non groups, the
regressi on equati on was:

log migration rate = -32.595 + 7.537 | og di schar ge.

The high coefficient of determination (r? indicates a strong relationship
bet ween chi nook salnon migration rate through Lower Granite Reservoir and mean
di scharge. The low probability (P) indicates this relationship is highly
significant. As discharge increased, mgration rate increased (travel tinme
t hrough the reservoir decreased).

Chi nook Salnon PIT Tag G oups-In 1989, sufficient nunbers of chinook
salnon were Pl T-tagged daily at the Snake R ver trap to provide 47 daily rel ease
groups (6,222 total Pl T-tagged chinook salnon) for estinating travel tine and
mgration rates through Lower Ganite Reservoir. Mdian travel time ranged from
19.5 d early in the mgration season to 3.6 d late in the season, and then 24.6
d at the end of the mgration season (Table 11). Medial travel time changed
substantially between April 11 and April 16. Prior to April 11, the average
nmedi an travel time through Lower Ganite Reservoir was 15.9 d (migration rate
= 3.2 knid), and after April 16 the average nedian travel tinme was 5.4 d
(mgration rate = 9.6 knmid). The last two PIT tag rel ease groups (rel eased on
5/18 and 5/19) had the longest travel tinme of any group released. The majority
of the chinook salnon in these two groups, which was determned from freeze
brand recaptures in the trap catch, were fromthe age-0 chi nook sal non rel eased
from Looki nggl ass Hatchery. Recovery of these two groups at Lower Ganite Dam
was relatively high, averaging 49.6% Average daily discharge for the PIT tag
groups released prior to April 11 was 78.8 kcfs and ranged from69 to 91 kcfs.
Average daily discharge for PIT tag groups rel eased after April 16 was 94.8 kcfs
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Table 10. chinook salmon smolt travel time and migration rate from the head of Lower Granite Reservoir to Lower Granite

dam using fish passing the Snake and Clearwater River traps from upriver releases, 1985 - 1989.

Snake River/

Clearwater River trap

Lower Granite Dam

Median Median Travel Migration Mag% ;
arrival  Number time rate Q(kcfs
Yea Brand Release site paZZi%F cg%ngged date collected (days) (km/day) at LeD
1985  LDR-3 Hells Canyon 4/3 544 4/13 7,111 10 5.2 88
RDR-1 sawtooth Hat. 4/14 165 5/4 4,313 20 2.6 89
RDR-3 S. F. salmon River 4/17 76 5/14 4,193 27 1.9 85
LDR-1 Rapid River 4/12 370 4/25 9,422 13 4.0 98
LDR-4 Grande Ronde River 6/4 135 6/23 6,868 19 2.7 79
RDR-2 pworshak NEH 4/4 248 4/27 6,403 23 2.7 94
1986 LDY-3 Hells canyon 4/3 269 4/16 9,898 13 4.0 100
ROY-1 Sawtooth Hat. 4/14 49 4/23 2,245 9 5.7 89
RDY-3 S. F. Salmon River 4/23 229 5/3 5,921 10 5.2 98
LDY-1 Rapid River 4/16 237 4/20 10,589 4 12.9 88
RAJ-2 Lookingglass cr. 4/5 38 4/14 3,741 9 5.7 99
w RAJ-3 Lookingglass cr. 3/ 4/4 13 4/9 333 5 10.3 99
o1 RAJ-4 Lookinaglass Cr. 4/5 76 4/21 2,593 16 3.2 95
RAY-1 pworshak NFH 4/2 312 4/21 4,703 19 3.2 97
1987 RAR-1 pworshak NFH 4/4 1,416 4/24 11,069 20 3.1 37
RD4-1 Clearwater River 1/ 3/20 43 4/18 551 29 2.1 33
RD4-3 Clearwater River 1/ 4/2 50 4/20 436 18 3.4 35
RA4-3 Clearwater River 1/ 4/7 165 4/19 438 12 5.1 38
RA4-1 Clearwater River 1/ 4/13 74 4/29 334 16 3.8 46
1988 LAUO-1 Lookingglass Hat. 2/  5/15 29 6/11 3,913 27 1.9 68
LAUT-1 Lookingglass Hat. 2/  5/16 25 6/12 3,973 27 1.9 68
RDT-3 Red River Pond 3/ 4/15 18 5/13 1,071 28 2.2 58
LAH-1 pworshak NFH 2/ 4/1 239 5/27 3,457 56 1.1 54
LAT-2 pworshak NEH 3/31 1,711 4/20 17,510 20 3.1 38
LDT-1 pworshak NFH 3/ 3/28 16 4/12 847 15 4.1 30
RA7N-1 pworshak NEH 3/31 788 4/20 6,672 20 3.1 38
RA7N-3 bworshak NFH 3/31 571 4/21 5,823 21 2.9 39
RAR-1 pworshak NFH 3/31 253 4/20 2,040 20 3.1 38
RAR-3 pworshak NFH 3/31 181 4/21 1,852 21 2.9 39
LDK-1 Clearwater R. Trap 3/15 51 4/19 736 35 1.8 32
LDK-3 Clearwater R. Trap 1/  3/18 93 4/19 643 32 1.9 33
RDK-1 Clearwater R. Trap 1/ 4/2 27 4/23 499 21 2.9 42
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Table 10. (continued)

Snake River/

Clearwater River trap Lower Granite

Median Median Travel Migration mean
passage Number arrival Number time rate Q(kcfs)
vear grand Release site date collected date collected (days) (km/day) at LGD
RDK -2 Clearwater R. Trap 1/ 4/7 18 4/22 347 15 4.1 45
RDK -3 Clearwater R. Trap  3/22 83 4/19 575 28 2.2 34
RDK-4 %}earwater R. Trap 4/14 31 4/30 524 16 3.8 53
1989 RA4-3 Clearwater R. Trap 1/ 3/22 7 5/6 319 45 1.4 81
LD4-1 Clearwater R. Trap 1/ 3/24 10 4/25 368 32 1.9 80
RD4-3 Clearwater R. Trap 1/ 4/4 39 5/6 632 32 1.9 88
RA4-1 Clearwater R. Trap 1/ 4/6 41 5/7 324 31 2.0 90
RDL (T&X) -1 bworshak NFH 3/30 139 4/23 5,994 24 2.6 82
RDR-2 pworshak NFH 3/ 3/30 2 6/1 127 63 1.0 83
** 4/ Dworshak NFH 3/31 167 4/25 13,346 25 2.5 83
*% 5/ pworshak NFH 2/ 4/3 48 5/31 5,740 58 1.1 84
(R&L)DI-4 Imnaha River 4/10 247 4/27 3,462 17 3.0 91
(R&L)LDI-3 Lookingglass Hat. 4/5 173 4/24 3,038 19 2.7 87
(R&L)DI-2 Lookingglass Hat. 4/6 212 4/22 4,171 16 3.2 86
(R&L)AJI-1 Lookingglass Hat. 2/ 5/18 131 6/14 11,622 27 1.9 75
*% G/ Rapid River 4/18 181 4/23 10,379 5 10.3 105
LDR-(1-3) Red River 3/ 4/17 19 5/11 2,579 24 2.6 99
RAR-(1-4) S. F. Salmon River 5/11 21 5/13 3,148 2 25.8 104
LAR-(1-4) Sawtooth Hat. 4/20 14 4/23 2,155 3 17.2 112

1/ Releases made on Clearwater River at U.S. Highway 95 Taunch (Rkm-15.5)
2/ 0-Age spring cChinook salmon

3/ Fall release of spring Chinook.

** 4/ RA7H-1, RD7H-1, and RD7H-3 combined.

#*% 5/ RAH-1, RDH-1, and RDH-2 combined.

** 6/ LA7H-1, LA7H-3, LD7H-1, and LD7H-3 combined.
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Tabl e 11.

Pl T- t agged chi nook sal non travel
interval, fromthe Snake Rver trap to Lower Ganite Dam 1989.

time, with 95% confi dence

Medi an

travel Per cent Aver age
Rel ease time Confidence Interval * Nunber capt ured di schar ge
dat e (day Upper Lower capt ur ed (9% (kcfs)
03/ 24/ 89 19.5 22 15 48 32.0 69. 20
03/ 27/ 89 16. 2 18 14 61 40. 1 70. 64
03/ 28/ 89 17.7 20 16 57 37.7 71. 67
03/ 29/ 89 19.1 20 16 55 36.2 73. 07
03/ 30/ 89 18.6 22 14 45 29.8 74. 29
03/ 31/ 89 17.7 21 13 57 38.0 74. 39
04/ 01/ 89 16. 2 18 13 54 36.0 73. 46
04/ 02/ 89 16. 7 19 14 57 38.0 76. 24
04/ 03/ 89 17.8 20 15 47 31.3 79. 15
04/ 04/ 89 15.5 18 13 52 34.7 78. 87
04/ 05/ 89 14.5 17 12 45 30.0 79. 81
04/ 06/ 89 12.8 16 9 33 21.2 80. 21
04/ 07/ 89 14. 2 15 12 43 28.3 83. 80
04/ 08/ 89 12.8 16 1 34 21.9 84. 67
04/ 09/ 89 15.0 17 13 54 35.3 90. 75
04/ 10/ 89 14. 2 20 1 43 28.3 91. 26
04/ 11/ 89 11. 4 14 10 55 36.4 87.93
04/ 12/ 89 9.7 12 8 48 31. 4 89. 08
04/ 13/ 89 8.7 10 8 53 35.3 90. 77
04/ 14/ 89 8.3 9 7 66 44.0 92.92
04/ 15/ 89 9.1 10 7 51 34.0 99. 63
04/ 16/ 89 5.9 7 5 68 45. 3 97. 48
04/ 17/ 89 5.7 6 5 64 43.0 102. 22
04/ 18/ 89 5.1 6 4 66 44. 6 103. 48
04/ 19/ 89 4.7 5 4 63 40. 1 107. 80
04/ 20/ 89 4.6 5 4 59 39.3 109. 80
04/ 21/ 89 4.8 6 4 62 41. 3 107. 76
04/ 22/ 89 5.5 6 5 60 40. 3 99. 83
04/ 23/ 89 5.5 7 5 69 45.1 94. 95
04/ 24/ 89 6.1 8 5 61 40.9 90. 53
04/ 25/ 89 7.1 8 6 70 46. 7 87.70
04/ 26/ 89 6.3 7 6 66 43.7 87.00
04/ 27/ 89 6.5 7 6 66 44.0 85. 63
04/ 28/ 89 6.4 7 5 37 56.1 86. 03
04/ 29/ 89 5.7 6 5 34 39.5 87. 43
04/ 30/ 89 5.4 9 5 15 46. 9 87. 42
05/ 01/ 89 4.8 6 4 18 51. 4 89. 78
05/ 02/ 89 3.8 6 2 8 50.0 90. 98
05/ 03/ 89 4.4 6 3 11 42.3 95. 50
05/ 09/ 89 3.6 4 3 64 42. 4 111. 60
05/ 10/ 89 6.2 7 5 62 41. 3 96. 32
05/ 11/ 89 5.9 7 5 65 43. 3 91. 08



Table 11. (continued)

Medi an

travel Per cent Aver age
Rel ease tinme Confidence Interval * Number capt ur ed di schar ge
date (day) Upper Lower capt ured (% ( kef s)
05/ 12/ 89 6.4 8 6 61 40.7 85. 57
05/ 13/ 89 7.4 9 6 84 50.0 83. 07
05/ 14/ 89 6.8 8 6 37 44. 6 80. 16
05/ 18/ 89 24.6 27 19 34 42.0 74.71
05/ 19/ 89 23.2 26 13 24 57.1 73. 64

* Confidence intervals calculated with nonparanmetric statistics
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and ranged from 80 to 112 kcfs. The average daily discharge for the two age-0
chi nook sal nmon groups was 74.2 kcfs. The percent recovery of daily PIT tag
groups at the Lower Ganite Collection Facility increased from 32.6% prior to
April 11, to 44.7% after April 16. Gl NatK+ ATPase activity level, an
indicator of snoltification, was tested three times prior to April 11 and after
April 16 (Rondorf et al. In Press). The mean gill ATPase activity (unoles P-ng
protein® hr-%) prior to April 11 was 11.5 (range 10.7-12.9), and after April 16
increased to 21.2 (range 17.5-24.1). This indicates a substantial increase in
snoltification after April 16.

The migration rate for chinook sal mon marked at the Snake Rver trap, both
prior to md-April and after nmd-April, was greater in 1989 than in 1988 or
1987. The increase in mgration rate in 1989 was probably associated with
hi gher di scharge. Average daily discharge prior to and after md-April was
approxi mately 38,000 cfs higher in 1989 than in 1988.

The linear regression of the log of migration rate and | og di scharge
provided the best fit for Pl T-tagged chinook sal non groups (N=47, r?=0.663,
p=0. 000) :

log migration rate = -14.478 + 3.635 | og average di scharge.

This analysis indicates that Pl T-tagged chinook sal mon migration rate increased
in Lower Granite Reservoir as discharge increased.

The linear regression analysis on the data stratified by 5 kcfs intervals
was conducted and found that the best |inear regression equation (N=10,
r?=0.951, P=0.000) was:

log mgration rate = -13.204 + 3.373 | og nean di scharge.

Stratifying by 5 kcfs intervals renoves sone of the noise associated with
bi ol ogi cal data, and the equation shows there is a very strong relationship
between mgration rate and di scharge. As discharge increases mgration rate
i ncreases.

In 1989 chinook sal nmon snolts were Pl T-tagged at the Qearwater Rver trap
to provide travel time information through Lower Ganite Reservoir for
C earwater R ver chinook sal non. Seventeen groups (totaling 2,441 chinook
salnon) were released fromthe Aearwater Rver trap from March 29 through April
16 and from May 24 to May 31 (Table 12). No PIT-tagged groups were rel eased
over a five-week period frommd April to the later part of My because the trap
was out of operation. Early in the 1989 season, dearwater R ver chinook sal nmon
mgrated slower than Snake R ver chinook salnmon. Prior to April 17, chi nook
sal nron narked at the Snake River trap took 14.2 d to mgrate through Lower
Ganite Reservoir, while chinook sal mon marked at the dearwater Rver trap took
20.1 d. Conparable information for both traps is not available after April 16.
The reason that the dearwater R ver chinook salnon migrate slower through Lower
Ganite Reservoir is not known at this time. Hopefully additional data from
futures years will help answer this question.
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Tabl e 12. PIT-tagged chi nook sal non trave

tinme, with 95% confi dence

interval, fromthe Aearwater Rver trap to Lower Ganite Dam 1989.

Medi an
travel Per cent Aver age
Rel ease time Gonfidence Interval * Nunmber capt ured di schar ge
dat e (day) Upper Lower capt ured (% (kcfs)
03/ 29/ 89 23.2 24 19 47 32.0 77.00
03/ 30/ 89 26. 7 31 22 33 20. 4 82. 86
03/ 31/ 89 26.1 30 22 51 34.0 83. 25
04/ 01/ 89 23.6 29 20 39 26.0 83. 54
04/ 02/ 89 20.7 26 20 40 26.7 81. 96
04/ 03/ 89 23.6 28 22 51 34.0 85. 56
04/ 04/ 89 26.1 29 21 48 32.2 86. 61
04/ 05/ 89 23.1 28 20 43 28.7 87. 47
04/ 06/ 89 21.9 27 13 33 22.0 88. 63
04/ 07/ 89 17.6 24 14 42 28.4 90. 01
04/ 12/ 89 11.2 15 8 23 26.4 91.61
04/ 13/ 89 12.6 17 9 37 29.1 95.54
04/ 15/ 89 13.8 18 10 28 27.5 96. 60
04/ 16/ 89 11.0 16 8 35 33.0 99. 99
05/ 03/ 89 10.1 37 3 6 42.9 104.72
05/ 23/ 89 6.9 9 6 10 30.3 62. 34
05/ 24/ 89 7.4 8 7 39 42. 4 61. 86
05/ 25/ 89 7.4 9 7 51 37.5 61. 66
05/ 30/ 89 6.1 7 6 62 40. 3 67. 47
05/ 31/ 89 7.1 9 6 38 46. 3 73.90

* Confidence intervals cal culated with nonparanetric statistics
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The linear regression analysis of the dearwater R ver chinook salmon PIT
tag data showed the mgration rate-discharge relationship was relatively weak
(N=17, r?=0.277, P=0.030). The strength of the relationship did not increase
greatly when the data was stratified by 5 kcfs groups (N=8, r?2=0.368, P=0.111).
Wen the data was pooled, the mgration rate-discharge relationship was not
significant at the 0.05 level. The lack of PIT tag data from April 16 to My
24, the effect of stock differences, and snoltification status of the |ate-My
mgrants are likely causes the relationship was not significant when the data
was pool ed. These same reasons could account for the low r? in the unpool ed
anal ysi s.

The chinook salnmon mgration rate-discharge relationship for Snake R ver
trap PIT tag groups was examned to determine if there was a difference in this
rel ati onship between years (1987-1989). The analysis of covariance was used
with the data averaged by 5 kcfs groups. The anal ysis showed a significant
difference in the mgration rate-di scharge rel ati onship between years (slope of
the lines) at the 0.05 level of significance (N=25, F=21.886, P=0.000).

Percent recovery (integration) of Snake Rver trap daily rel ease Pl T-tagged
chi nook sal mon groups at Lower QG anite Dam ranged between 21.2% and 57.1% and
aver aged 39. 3% Seasonal cunul ative recovery (# recaptured/H narked) of PIT-
tagged chinook salmon to Lower Ganite was 38.4% Cunul ative recovery
progressing downstreamto Little Goose Dam was 60.8% and to McNary Dam was
68. 5%

Percent recovery of Qearwater Rver trap daily release Pl T-tagged chi nook
sal non groups at Lower Ganite Damranged between 20.4% and 46.3%, and averaged
32.0% Seasonal cunulative recovery of PIT-tagged chinook sal mon to Lower
QGanite Dam was 31.0% Cunul ative recovery progressing dowstreamto Little
Goose Damwas 49.9% and to McNary Damwas 55.6% Percent recovery of M T-tagged
chinook sal non at Lower Ganite Damthat were rel eased fromthe Qearwater R ver
trap was considerably |ess than Pl T-tagged chi nook sal non rel eased fromthe Snake
R ver trap. There was sufficient data prior to April 17 to conpare the percent
recovery at Lower Ganite Dam of chinook sal non released fromthe two traps.
Wsing a t-distribution the H: The mean of the percent recovery at Lower QGanite
Dam from the begi nning of the sanple season to April 16 was the same for chinook
salnon PIT-tagged at the Snake Rver trap as it was for chinook sal hon Pl T-tagged
at the earwater Rver trap, was tested. The null hypothesis was rejected,
indicating that there was a significant difference at the 0.05 |evel, between
the mean percent recovery of the two groups. Snake R ver PlIT-tagged chi nook
sal mon were recovered at a nean of 33.9% while Odearwater R ver PlT-tagged
chi nook sal non were recovered at a nmean of 28.6% There was not enough data at
the earwater Rver trap to conpare percent recovery after April 16.

The difference in percent recovery is nost likely due to the fact that
chinook salnon in the Snake R ver drai nage have nmuch farther to travel. The
weak fish nay have already perished, whereas the majority of the chinook sal hon
inthe dearwater Rver were released fromthe DNFH only 55 km upstream of the
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Qearwater Rver trap and the weaker fish had not died yet. The slower travel
time of the Aearwater P T-tagged chinook salnmon (20.1 d) conpared to the Snake
Rver PIT-tagged fish (14.2 d) indicated the Qearwater R ver chinook sal non nay
not have been as snolted as the Snake R ver chinook sal non.

The percent recovered at Little Goose Dam for chinook sal non nmarked at the
Snake Rver trap was 1.5 tines greater in 1989 than in 1988, and nore than two
tinmes greater than in 1987. The increase was probably due to nore chi nook sal hon
passing Lower QGanite through a bypass pipe that was accidentally left partially
open until discovered on April 24.

Hat chery Steel head Trout Freeze Brand G oups-Medi an passage dates were
calculated for nine groups of freeze-branded steel head trout at the Snake R ver
trap and two groups at the dearwater R ver trap. These groups were used to
determine nigration rate and travel time through Lower Ganite Reservoir (Table
13). The slowest noving group through Lower Granite Reservoir was the Little
Sheep Geek group (15 d travel time), followed by the six groups released in
Spring Geek (ranging from9 to 15 d), the Wldcat Oeek groups (8 d), and the
G earwater River brand groups (5 d).

The rel ationship between hatchery steelhead trout mgration rate through
Lower Ganite Reservoir and discharge was anal yzed using a |inear regression
nodel . The analysis showed no statistically significant relationship at the
0.05 level between mgration rate and discharge (N=11, r?®=0.108, P=0.324). In
past years, this relationship had been significant. In 1989, the nunber of
groups of freeze-branded steel head trout that were rel eased decreased because
the Idaho Departnent of F sh and Game did not freeze-brand steel head trout. The
data did not show a relationship between mgration rate and di scharge, probably
because all the brand groups noved through Lower Granite Reservoir over a very
narrow di scharge range (95, 000-107,000 cfs). Therefore, when the anal ysis was
conducted there was little variation in the discharge variabl e.

Hatchery Steelhead Trout PIT Tag G oups-Sufficient nunbers of hatchery
steel head trout were PIT-tagged daily at the Snake River trap to provide 42
daily release groups (2,525 individual fish) to be used in nedian mgration rate
calculations through Lower Ganite Reservoir. Mdian travel time ranged from
6.8 to 1.9d (7.6 kmid to 27.2 knid mgration rate) and averaged 3.7 d, which
was about 1.5 tines faster than in 1988 (Table 14). D scharge was about 1.4
times higher than in 1988, which probably accounts for the increased mgration
rate in 1989.

The linear regression analysis showed a significant relationship between
mgration rate in Lower Ganite Reservoir and average Lower QGanite discharge
(inflow for PlIT-tagged hatchery steelhead trout groups (N=42, r?=0.728,
P=0.000). The best linear regression equation was:

log mgration rate = -4.602 + 1.633 | og discharge.
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Table 13. Steelhead trout smolt travel time and migration rate from the head of Lower Granite Reservoir to Lower Granite
dam using fish passing the Snake and Clearwater River traps from upriver releases, 1985 - 1989.

Snake River/
Clearwater River trap Lower Granite Dam

Median Median Travel Migration Mean

passage Number arrival Number time rate Q(kcfs)

vear Brand Release site date collected date collected (days)  (km/day) at LGD
1985 LDY-1 Hells Canyon 5/3 44 5/11 2,821 8 6.5 88
RDY-1 Sawtooth Hatchery 5/7 23 5/28 3,510 21 2.5 92
RDY-3 E. F. Salmon River 5/9 22 5/28 2.454 19 2.7 93
RA17-1 Grande Ronde River 5/20 36 5/22 12,710 2 25.8 102
RA17 -3 Grande Ronde River 5/19 31 5/21 12,022 2 25.8 95
LDY-2 pworshak NFH 4/29 88 5/4 6,699 5 12.3 83
1986 RDT-2 Hells Canyon 5/1 38 5/8 5,033 7 7.4 94
LDT-2 Sawtooth Hatchery 5/21 11 5/29 3,772 8 6.5 120
LDT-4 E. F. Salmon River 5/23 9 5/29 1,552 6 8.6 119
RAJ -4 Little Sheep Cr. 5/8 16 5/30 1,340 22 2.3 114

RAJ-1 Spring Creek 5/27 14 5/26 1,628 Median arrival date at LGD one

day before median passage date
at Snake R. trap.

RAIJ-1 Cottonwood Cr. 5/5 39 5/21 4,468 16 3.2 98
RAIJ-3 Cottonwood Cr. 5/5 43 5/22 5,151 17 3.0 100
RAIJ -4 Cottonwood Cr. 5/6 29 5/18 4,114 12 4.3 99
RDT-4 pworshak NFH 5/8 18 5/17 7,194 9 6.8 99
LD4-1 Clearwater R. Trap 1/ 5/8 2 5/14 1,003 6 10.3 100
LD4-3 Clearwater R. Trap 1/ 5/13 5 5/22 869 9 6.8 98
RD4-1 Clearwater R. Trap 1/ 4/16 7 4/23 371 7 8.8 103
RD4-3 Clearwater R. Trap 1/ 5/1 1 5/8 751 7 8.8 94

1987 RAIC-1 Cottonwood Cr. 4/30 7 5/4 4,886 4 12.9 86
RAIC-2 Cottonwood Cr. 4/30 6 5/4 5,529 4 12.9 86
RAIC-3 Cottonwood Cr. 4/30 7 5/4 5,971 4 12.9 86
RAIC-4 Cottonwood Cr. 4/30 8 5/5 4,936 5 10.3 84
RAR-3 Clear cr. 4/20 59 5/1 3,500 11 4.7 59
RDR-3 pworshak NFH 4/22 58 5/1 4,917 9 6.8 63
RDK-1 Clearwater R. Trap 1/ 4/13 6 4/26 1,192 13 4.7 41
RDK -2 Clearwater R. Trap 4/20 9 4/30 999 10 6.2 56
RDK -4 Clearwater R. Trap 4/28 2 5/4 692 6 10.3 84

1/

1988 |pr-3 Hells canyon 5/7 38 5/15 6,631 8 6.5 69

LDT-2 Sawtooth Hatchery 5/7 19 5/25 5,332 18 2.9 68
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Table 13. (continued)

Snake River/

Clearwater River trap Lower Granite
Median Median Trav Migration Mean
passage Number arrival Number el rate Q(kcfs)
Year Brand Release site date collected date collected time (km/day) at LGD
LAI(F&M) -1 Spring Creek 4/25 59 5/17 8,711 22 2.3 61
LAI(F&M)-3 Spring Creek 4/24 42 5/12 7,895 18 2.9 58
RAI(F&M)-3 Spring Creek 4/24 61 5/9 11,562 15 3.4 58
1988 RAI(F&M)-1 wildcat Creek 4/26 155 5/11 28,569 15 3.4 59
LD4-3 Snake River @ Asotin 5/24 30 5/30 854 6 8.6 76
RD4-1 Snake River @ Asotin 5/24 55 5/30 994 6 8.6 76
RAT-1 pworshak NFH 5/3 107 5/11 10,792 8 7.7 72
RAT-2 Dworshak NFH 5/3 95 5/11 7,225 8 7.7 72
RAT-3 Dworshak NFH 5/3 81 5/9 5,928 6 10.3 73
RAT-4 Dworshak NFH 5/3 202 5/10 25,335 7 8.8 78
RA4-1 Clearwater R. Trap 1/ 4/14 28 4/22 1,335 8 7.7 57
RA4-3 Clearwater R. Trap 1/ 4/23 8 5/1 1,384 8 7.7 49
RD4-3 Clearwater R. Trap 1/ 4/29 16 5/6 743 7 8.8 50
1989 LDI(S&U)-1 Dworshak NFH 5/2 123 5/7 23,573 5 12.3 93
(R&L)DI-1 Little Sheep Creek 4/25 93 5/10 4,420 15 3.4 95
(R&L)AI-2 sSpring Creek 5/1 84 5/12 12,362 11 4.7 101
(R&LIAJ-1 Spring Creek 5/2 83 5/12 10,168 10 5.2 103
(R&L)AI-3 Spring Creek 5/5 70 5/14 10,877 9 5.7 104
(R&L)AI-4 wildcat Creek 4/30 134 5/8 15,037 8 6.5 95

1/ Releases made on Clearwater River at U.S. Highway 95 Taunch (Rkm-15.5).
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Table 14. PIT-tagged hatchery steel head trout travel tinme, with 95%
confidence interval, fromthe Snake River trap to Lower
Granite Dam 1989.

Medi an

travel Per cent Aver age
Rel ease tine Confidence Interval* Nurber captured di schar ge

dat e (day) Upper Lower capt ured (9% (kcfsj

04/ 12/ 89 2.2 0 0 1 50.0 73.70
04/ 16/ 89 6.8 11 5 26 55.3 100. 26
04/ 17/ 89 3.9 6 3 19 63.3 95. 68
04/ 18/ 89 3.0 3 2 48 73.8 95. 60
04/ 19/ 89 2.5 3 2 44 69. 8 102. 70
04/ 20/ 89 2.1 2 2 49 81.7 107. 90
04/ 21/ 89 2.0 4 2 45 75.0 115. 30
04/ 22/ 89 2.1 4 2 41 68. 3 115. 45
04/ 23/ 89 2.5 4 2 44 73.3 102. 73
04/ 24/ 89 3.2 3 3 40 65. 6 94. 70
04/ 25/ 89 3.3 5 3 41 67. 2 88. 60
04/ 26/ 89 2.8 5 2 35 58.3 87.17
04/ 27/ 89 4.8 7 3 29 46. 8 86. 42
04/ 28/ 89 3.9 5 4 34 54.8 87.03
04/ 29/ 89 4.0 5 3 43 71.7 85. 55
04/ 30/ 89 3.0 4 3 49 79.0 84. 90
05/ 01/ 89 3.0 4 3 42 70.0 84. 37
05/ 02/ 89 3.1 4 3 46 76. 7 88. 03
05/ 03/ 89 3.1 4 3 47 77.0 94. 07
05/ 04/ 89 2.8 4 3 47 75.8 98. 53
05/ 05/ 89 2.9 4 2 49 81.7 102. 37
05/ 06/ 89 2.5 3 2 45 75.0 103. 65
05/ 07/ 89 2.3 3 2 48 80.0 109. 40
05/ 08/ 89 1.9 3 2 45 75.0 112. 25
05/ 09/ 89 2.0 4 2 46 73.0 113.50
05/ 10/ 89 2.6 3 2 53 75. 7 111. 07
05/ 11/ 89 2.0 3 2 48 72. 7 109. 70
05/ 12/ 89 3.2 4 3 35 58.3 91. 87
05/ 13/ 89 3.2 4 3 46 75. 4 81.57
05/ 14/ 89 3.8 6 3 47 77.0 79. 33
05/ 15/ 89 3.5 4 3 40 66.7 79. 27
05/ 16/ 89 3.8 5 3 45 67.2 84. 20
05/ 17/ 89 3.8 5 4 41 68. 3 81.62
05/ 18/ 89 4.6 6 3 44 73.3 74, 34
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Tabl e 14. (conti nued)

Medi an

travel Per cent Aver age
Rel ease tinme Confidence Interval * Nunber capt ur ed di schar ge

dat e (dav) Upper Lower capt ured (% (kcfs)

05/ 19/ 89 6.8 7 5 40 67.8 69. 20
05/ 20/ 89 6.8 8 5 38 64.4 66. 01
05/ 21/ 89 5.8 7 5 48 80.0 65. 00
05/ 22/ 89 5.1 6 4 41 68.3 64. 86
05/ 23/ 89 5.8 8 4 45 75.0 62. 50
05/ 24/ 89 6.0 7 4 41 68.3 61. 30
05/ 25/ 89 6.1 8 5 44 73.3 61. 37
05/ 26/ 89 5.2 6 5 43 71.7 60. 72
06/ 08/ 89 3.1 4 3 36 59.0 97. 47

* Confidence intervals calculated with nonparanmetric statistics
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The l|inear regression analysis conducted on the daily rel ease groups
stratified into 5 kcfs discharge intervals showed a significantly higher r?
val ue because sone of the noise which is often associated wth biological data
was renoved (N=12, r2=0.916, P=0.000). The best |inear regression equation was:

log migration rate = -4.655 + 1.661 | og nean di scharge.

The equation shows that as discharge increases nigration rate increases for PIT-
tagged hatchery steel head trout nmarked at the Snake River trap.

Hat chery steel head trout were PIT-tagged at the A earwater Rver trap in
1989 (Table 15). Since only five groups were marked, no regression analysis was
conducted. Nevertheless, they seemto follow the migration rate-di scharge trend
observed with the Snake R ver releases, nanely groups mgrating under higher
flows (May 2-3 rel eases), took fewer days to travel to Lower Ganite Damthan
those groups migrating under |ower flows (Mwy 23-25 rel eases).

Hat chery steelhead trout mgration rate-di scharge relationship between
years was examned to see if the relationship was constant over years. Analysis
of covariance was used to determine if there was a significant difference between
years (1987-1989) in mgration rate averaged by 5 kcfs intervals. The anal ysis
showed there was no significant difference between years (slopes of the |ines)
for the hatchery steelhead trout magration rate-di scharge relationship (N=30,
F=2.782, P=0.082), but there was a significant difference in migration rate
(intercepts) between years (N=30, F=8.822, P=0.001).

Percent recovery of daily hatchery steelhead trout PIT tag rel ease groups
at Lower Ganite Damranged from 46.8%to 81. 7% and averaged 70.1% Seasonal
cumul ative recovery of PIT-tagged hatchery steelhead trout to Lower Ganite Dam
was 68.6% to Little Goose Dam 79.3% and to McNary Dam 80.7% This was
considerably higher than 1987 or 1988 when the seasonal recovery at Lower QGanite
Dam was only 39.2% and 61.3% respectfully. The higher recovery rate at Lower
Ganite Damnost likely reflects increased fish guiding efficiency fromraised
operating gates at the project in 1988, and al so increased survival due to nore
favorabl e di scharge conditions during the mgration period in 1989.

I nsufficient nunbers of hatchery steel head trout were marked at the
Oearwater River trap to determne percent recovery at any of the collection
facilities.

WIld Steel head Trout PIT Tag G oups-Sufficient nunbers of wild steel head
trout were PlT-tagged at the Snake Rver trap to provide 36 daily rel ease groups
(1,798 individual fish) for estimating travel tine and mgration rate in Lower
Ganite Reservoir (Table 16). Median travel tine ranged from5.4 d (9.5 knmd)
to 1.7 d (30.4 kmid), and averaged 3.9 d (13.7 knid).

Li near regression anal ysis showed a significant rel ati onshi p between nedi an
mgration rate in Lower Ganite Reservoir and nean discharge for PIT-tagged wld
steel head trout groups (N=36, r?=0.702, P=0.000). The best linear regression
equati on was:
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Tabl e 15. Pl T-tagged hatchery steel head trout travel tine, with 95%
confidence interval, fromthe dearwater R ver trap to
Lower Granite Dam 1989.
Medi an
travel Per cent Aver age
Rel ease time Confidence Interval* Nunber capt ur ed di schar ae
dat e (day) Upper Lower capt ured (% (kcfs)
05/ 02/ 89 4.6 6 4 47 78. 3 92.74
05/ 03/ 89 4.9 6 4 45 75.0 97. 90
05/ 23/ 89 8.8 11 6 29 38.7 62. 78
05/ 24/ 89 7.0 9 6 41 69.5 61. 86
05/ 25/ 89 7.6 12 5 11 31.4 61. 69

* Confidence intervals cal culated with nonparanetric statistics



Table 16. PIT-tagged wild steel head trout travel time, with 95% confi dence
intervals, fromthe Snake River trap to Lower Ganite Dam 1989.

Medi an

travel Per cent Aver age
Rel ease time Confidence Interval * Nunber capt ur ed di schar ge

dat e (day) Upper Lower capt ured (9% (kcfs)

04/ 08/ 89 4.1 0 0 4 57.1 80. 90
04/ 09/ 89 5.4 8 5 10 66. 7 77.38
04/ 10/ 89 6.9 12 3 6 54.5 78. 61
04/ 11/ 89 7.8 10 3 6 66. 7 82. 39
04/ 12/ 89 2.8 0 0 1 16.7 75. 00
04/ 13/ 89 5.8 0 0 4 57.1 84. 80
04/ 14/ 89 3.1 0 0 2 33.3 82. 33
04/ 15/ 89 3.4 0 0 5 71. 4 88. 43
04/ 16/ 89 3.3 5 2 16 69. 6 92. 27
04/ 17/ 89 4.3 5 3 21 56. 8 95. 68
04/ 18/ 89 2.8 4 2 27 67.5 95. 60
04/ 19/ 89 2.3 3 2 43 69. 4 97. 20
04/ 20/ 89 2.3 3 2 26 65.0 107. 90
04/ 21/ 89 2.2 4 2 40 66. 7 115. 30
04/ 22/ 89 2.1 3 2 45 72.6 115. 45
04/ 23/ 89 2.3 3 2 40 65. 6 108. 15
04/ 24/ 89 2.5 3 2 24 60.0 94. 70
04/ 25/ 89 2.4 3 2 37 58.7 90. 90
04/ 26/ 89 2.4 3 2 26 50.0 86. 95
04/ 27/ 89 2.7 4 2 15 39.5 86. 37
04/ 28/ 89 3.4 5 3 17 43.6 87.70
04/ 29/ 89 2.6 3 2 17 54. 8 86. 83
04/ 30/ 89 3.1 4 2 18 81.8 84. 90
05/ 01/ 89 2.9 3 3 30 88. 2 84. 37
05/ 02/ 89 3.0 3 2 29 67. 4 88. 03
05/ 03/ 89 2.7 3 2 34 64. 2 94. 07
05/ 04/ 89 2.4 3 2 40 70. 2 97. 90
05/ 05/ 89 1.9 2 2 39 68. 4 99. 80
05/ 06/ 89 2.1 2 2 79 73.8 103. 65
05/ 07/ 89 1.9 2 2 117 68. 8 109. 40
05/ 08/ 89 1.8 3 2 8 57.1 112. 25
05/ 09/ 89 1.7 2 2 80 63.5 113.50
05/ 10/ 89 1.8 2 2 87 65.9 114. 80
05/ 11/ 89 2.0 3 2 25 59.5 109. 70
05/ 12/ 89 2.5 3 2 37 60. 7 98. 05
05/ 13/ 89 2.8 3 2 20 62.5 81. 57
05/ 14/ 89 2.8 5 2 13 72.2 78. 20
05/ 15/ 89 3.9 5 2 14 82.4 80. 78
05/ 17/ 89 2.8 0 0 5 62.5 84. 80
05/ 18/ 89 3.1 0 0 2 100.0 81. 27
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Tabl e 16. (continued)

Medi an

travel Per cent Aver age
Rel ease time Confidence Interval* Number capt ured di schar ge

dat e (day) Upper Lower capt ur ed (N (kcfs)

05/ 19/ 89 3.4 5 3 19 73.1 74.73
05/ 20/ 89 4.8 7 4 10 71. 4 66. 68
05/ 21/ 89 4.6 9 3 7 53.8 65. 18
05/ 22/ 89 3.7 5 2 6 66. 7 65. 05
05/ 24/ 89 4.3 6 3 12 92.3 62. 65
05/ 26/ 89 5.7 0 0 2 50.0 61.17
06/ 08/ 89 5.9 0 0 5 71. 4 90. 95

* Confidence intervals cal culated with nonparanetric statistics
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log migration rate = -3.655 + 1.461 | og nean di scharge.

Again the analysis shows that as discharge increases, migration rate in Lower
Granite Reservoir increases.

Li near regression analysis conducted on average nigration rates for PIT
tag groups stratified into 5 kcfs intervals to renpve noise which is often
associ ated with biological data had a higher r? value (N=12, r?2=0.933, P=0.000).
The equation that best fit the data was:

log migration rate = -3.052 +1.341 | og average di scharge.

This indicates that 93% of the variation in migration rate is accounted for by
changes in discharge. In other words, nigration rate is very dependent on
di scharge; the higher the discharge, the faster wild steel head trout migrate.

WIld steelhead trout were PIT-tagged at the Cdearwater River trap in 1989
(Table 17). Insufficient groups were marked for travel tine analysis or to
conpare travel tine between the Snake and Clearwater R ver wi |l d steel head trout.

WIld steel head trout mgration rate-di scharge relationship was exam ned
to see if the relationship is constant over years. The analysis of covariance
was use to deternmine if there was a significant difference between years (1987-
1989) in migration rates using groups averaged by 5 kcfs intervals. The
anal ysis showed no significant difference between years for the slopes of the
wild steelhead trout mgration rate-discharge relationships (N=25, F=1.214,
P=0.319), nor was there a significant difference in mgration rate (intercept)
bet ween years (N=25, F=1.301, P=0.293).

Percent recovery of daily wild steelhead trout PIT tag rel ease groups at
Lower Ganite Dam ranged from 39.5% to 92.3% and averaged 65.8% Seasonal
cunul ative recovery of PIT-tagged wild steelhead trout to Lower Ganite Dam was
65.1% to Little Goose Dam 78.7% and to MNary Dam 81.5% The percent recovery
at the three dans for PIT-tagged hatchery and wild steel head trout was about the
same; 82.5% for hatchery steelhead trout, and 81.5% for wild steel head trout.
This is slightly higher than in 1988 (10% higher for hatchery steel head trout
and 7% hi gher for wild steelhead trout), and considerably higher (44% higher for
hat chery steel head trout and 25% higher for wild steelhead trout) than in 1987.
The increase in interrogation of both hatchery and wild steel head trout nay be
due to increased survival associated with better water conditions during the
1989 nigration period than were available in the drought years 1988 and 1987.
The dramatic increase over 1987 is partially due to an increased fish guiding
efficiency from raising the operating gates at Lower Ganite Dam prior to the
1988 m grati on season.

Mgration rates for hatchery and wild steelhead trout were significantly
different. The slopes of the nigration rate-discharge regression lines for
hatchery and wild steelhead trout, grouped by 5 kcfs increnents, were tested
with the analysis of covariance and found to not be significantly different
(N=24, F=2.677, P=0.117). Since the migration rate-discharge relationships for
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Table 17. PIT-tagged wild steelhead trout travel time, with 95%

confidence intervals, fromthe dearwater trap to Lower
Granite Dam 1989.

Medi an

travel Per cent Aver age
Rel ease time Confi dence Interval * Nurber captured di schar ge

dat e (day) Upper Lower captured (9 (kcfs)

04/ 04/ 89 6.7 0 0 1 100.0 72.93
04/ 05/ 89 8.0 0 0 1 100.0 74.50
04/ 06/ 89 12. 6 0 0 1 100.0 80. 21
04/ 07/ 89 7.7 0 0 1 50.0 77.64
04/ 12/ 89 3.8 0 0 2 28.6 76. 47
04/ 13/ 89 8.1 0 0 2 66. 7 87.90
04/ 15/ 89 4.1 7 2 6 75.0 89. 43
04/ 16/ 89 3.2 7 2 8 72.7 92. 27
05/ 03/ 89 4.4 5 2 7 87.5 95.50
05/ 23/ 89 4.0 5 2 9 37.5 65. 52
05/ 24/ 89 5.2 0 0 5 50.0 61. 28
05/ 25/ 89 6.5 0 0 3 27.3 61. 37
05/ 30/ 89 4.8 0 0 4 36.4 66. 04
05/ 31/ 89 3.8 0 0 3 100.0 66. 25

* Confidence intervals calculated with nonparanmetric statistics
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hatchery and wild steelhead trout had a common sl ope, the heights of the two
lines were tested to determine if there was a significant difference in the
mgration rate of hatchery vs. wld steelhead trout. The heights (or
intercepts) of the two regression lines did differ (N=24, F=18.613, P=0.000).
WIld steel head trout consistently mgrated approxinmately 3 kmid faster, over the
range of discharge observed in 1989, than their hatcherycounterparts (Figure
8). This sane phenonenon was observed in 1988 when wld steel head trout
consistently migrated about 2.5 kmd faster, over the range of di scharge
observed in 1988, than their hatchery counterparts.

It is wuncertain as to the reason for this difference. Possible
expl anations are that wild steelhead trout are stronger and/or nore fully
snolted and therefore mgrate faster through Lower Ganite Reservoir. Mean
ATPase activity level, an indicator of snoltification, was tested three tines
at the Snake R ver trap between April 20-27, 1989 (Rondorf et al. In Press).
Prelimnary informati on indicates nean ATPase |levels for hatchery steel head
trout were 32% | ower than wild steel head trout during this period (hatchery
st eel head trout 13.5, wild steelhead trout = 17.8).

59



14°]

-t -t N N ()
Q (o] (@] )] o
i | [l {

2
1

Migration Rate (km/day)

o
o

] ! 1 | ] 1)

20 40 680 80 100 120 140
Discharge (kcfs)

- 19890 SW — 1989 SH
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SUVMARY

The nunber of chinook sal non released in 1989 was up 2. 7% and the nunber
of steelhead trout released was down 19.0% from 1988. Hatchery production of
chi nook salnon and steel head trout released above Lower G anite Dam was
20, 229, 754 (11, 479, 606 chi nook sal mon and 8, 750, 148 steel head trout) in 1989.
C these, 674,114 chinook sal non and 291, 728 steel head trout (5.9% and 3. 3% of
the total rel eases, respectively) were freeze-branded and rel eased as 40 uni que
chi nook sal non groups and 13 uni que steel head trout groups. The nunber of
freeze-branded chinook sal mon and steel head trout was down 6.7% and 46. 9%
respectively, from 1988. Idaho did not brand steel head trout at any facilities
except DNFH in 1989.

The Snake River trap was operated on the east side of the river from Mrch
8 through June 23. The Snake R ver trap captured 32,131 age-1 chi nook sal non,
23,245 hatchery steel head trout, and 2,194 wild steel head trout. The hatchery
steel head trout trap catch was better than in any previous year, up 139% from
1988, which was the best previous year.

The Qearwater Rver trap was operated from March 15 through June 3 with
about a one-nonth period frommd-April to nid-May when the trap was out of
operation due to high flow Cdearwater River trap catch was 9,938 chi nook
salnon, 1,135 hatchery steelhead trout, and 141 wild steel head trout. Total
trap catch of all three species was considerably |less than 1988 due to the
nmonth-long period in April and May when the trap was out of operation. Fish
were again PIT-tagged for nigration rate statistics at the Shake Rver trap and,
for the first tine, at the Cearwater River trap in 1989.

Tests at the Snake R ver trap produced a chinook salnon trap efficiency
of 1.04%for 1989. Differences in the trap efficiencies in 1989 from previ ous
years were not statistically significant. Al the years of chinook salnon trap
efficiencies provide a pool ed average chi nook salnmon trap efficiency of 1.39%
at the Snake River trap.

Steel head trout trap efficiency of three test groups at the Snake R ver
trap was 0.6% The four years of efficiency data were pooled to provide a
steelhead trout trap efficiency of 0.74% at the Snake R ver trap. Wth the
limted data avail able, year and di scharge mnust be discounted as havi ng any
significant effect on trap efficiency of steelhead trout snolts at the Snake
Ri ver snmolt trap.

Chinook salnon trap efficiency tests at the Qearwater Rver trap in 1989
were significantly different from those of previous years. The 1989 trap
efficiency was 0.55% which is considerably |ower than the previous five-year
pool ed efficiency of 2.0%

Steel head trout trap efficiency was not tested at the O earwater R ver
trap in 1989.
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Mgration rates (travel tinme) from points of release to the Snake R ver
trap in 1989 were slower than in previous non-drought years, probably due to a
10-60% reduction in Salnmon R ver discharge and a 15-40%reduction in Snake R ver
di scharge from previous years (1984 through 1986). Mgration rates for freeze-
branded steel head trout, released in the G ande Ronde Rver, to the Snake R ver
trap in 1989 were sinlar to 1988. No branded steel head trout were released in
the Sal non River in 1989.

Mgration rates for dearwater R ver branded chi nook sal mon were simlar
to rates observed in 1985, 1986, and 1988. In 1987, mgration rate was 75%
slower than in 1989. Flows were considerably lower for a major portion of the
mgration in 1987 and is probably the reason for the slower mgration that year.
Steel head trout migration rate was the same as in previ ous years.

Mgration rates through Lower Qanite Reservoir ranged from45 d for early
freeze brand rel ease groups in the AQearwater Rver, to 2 d for the South Fork
Sal mon R ver freeze brand group. The slow nigration rates for chinook sal non
novi ng through the reservoir early in the nigration season was probably due to
the fish being at a lower level of snoltification, and river discharge was | ower
at that tine. The South Fork Salnmon R ver group noved through the reservoir
about three weeks later, when the snolts would have been at a higher |evel of
snol tification, and di scharge was 20-30 kcfs higher.

Pl T-tagged chi nook sal mon are a much better nethod of deternmining migration
rate through Lower Granite Reservoir than freeze brand groups. PIT-tagged
chinook salrmon migrated considerably slower early in the nigration season (nean
travel tine 15.9 d prior to April 11) conpared to later in the mgration season
(rmean travel time 5.4 d after April 16). Prior to April 11, average di scharge
was 79 kcfs, and after April 16 average discharge was 95 kcfs. Chinook sal non
nmgration rate through Lower Granite Reservoir was greater in 1989 than in 1988
or 1987, probably due to higher discharge in 1989. Satistical analysis showed
a very strong rel ationship between migration rate and di scharge (N=10, r?=0. 951,
P=0.000). As discharge increases, mgration rate of chinook sal non through the
reservoir also increases. PlT-tagged chinook sal non noved about six times faster
through the reservoir at 100 kcfs than at 60 kcfs.

A strong mgration rate-discharge relationship was not obvious for the
Pl T- t agged chi nook sal non groups rel eased fromthe Oearwater R ver trap. Not
enough data was available in 1989 at the dearwater Rver trap to test this
rel ationshi p because of the extended period the trap was inoperative in April
and May.

Percent interrogation of Pl T-tagged chinook sal non was higher in 1989 than
in previous years. Qumulative interrogation of Pl T-tagged chinook salnon at all
three dans (Lower Ganite, Little (oose, and McNary) was 68.5%in 1989.

Mgration rate through Lower Ganite Reservoir for hatchery steel head
trout PIT-tagged at the Snake Rver trap was 1.5 times faster in 1989 than in
1988 (3.7 kmid and 5.6 knmid, respectively). D scharge was 1.4 times higher in
1989, whi ch probably accounts for the increased mgration rate. There is a very
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strong statistical relationship between mgration rate and di scharge for PIT-
tagged hatchery steelhead trout (N=12, r =0.916, P=0.000). PIT-tagged hatchery
steel head trout mgrated about tw ce as fast at 100 kcfs as they did at 60 kcfs.

Percent interrogation of Pl T-tagged hatchery steel head trout tagged at the
Snake River trap was 10% higher in 1989 than in 1988. Curmul ative interrogation
of PIT-tagged hatchery steelhead trout at all three dans (Lower Granite, Little
Goose, and McNary) was 80. 7% in 1989.

The introduction of the PIT tag has provided the opportunity to obtain
travel time data through Lower Granite Reservoir for wild steelhead trout. This
is because of the |ow nunbers of fish required for marking due to the high
recovery rate at Lower Granite Dam Pl T-tagged wild steel head trout, tagged at
the Snake Rver trap, mgrated at the same rate in 1989 and 1988 (3.9 d). The
rel ati onship between mgration rate and di scharge for wild steelhead trout is
very strong (N=12, r?2=0.933, P=0.000). These fish nmigrated tw ce as fast
through Lower Granite Reservoir at 100 kcfs as they did at 60 kcfs. PIT-tagged
wild steel head trout also mgrate about 1.5 times faster through Lower Ganite
Reservoir, at 100 kcfs, than did the PIT-tagged hatchery steel head trout.

Percent interrogation of Pl T-tagged wild steelhead trout was approxinately
7% higher in 1989 than in 1988. Cumul ative interrogation of PIT-tagged
steel head trout at the three dans (Lower Granite, Little Goose, and MNary) was
81.5%in 1989.
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